Description 



PYRAZOLE DERIVATIVE, PRODUCTION PROCESS THEREOF, AND PEST 
CONTROL AGENT CONTAINING THE SAME AS ACTIVE INGREDIENT 

5 

Technical Field 

The present invention relates to a novel l-aryl-3- 
cyano-S-heteroarylalkylaminopyrazole derivative and a pest 
i: control agent containing the same as an active ingredient. 

:io 

Background of the Invention 

In the agricultural and horticultural field, a 

La. 

fl wide variety of insecticides have been hitherto developed 

rfi 

^ and put into practical use for the purpose of controlling 

5 various pest insects . 

Examples of pyrazole compounds known to have 
insecticidal activity include 3-cyano-l-phenylpyrazole 
derivatives having an optionally stibstituted amino group at 
the 5-position disclosed in Japanese Patent Laid-open Nos. 
20 228065/1987, 316771/1988 and 118369/1991, stibstituted 1- 
aryl-3-cyano-5- (het) arylmethylideneiminopyrazole 
derivatives disclosed in an Japanese Patent Laid-open No. 
148240/1993, and substituted l-aryl-5- 
(het) arylmethylaminopyrazole derivatives disclosed in 
2 5 Japanese Patent Laid-open No. 47768/1989. 
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However, the compounds described in the above 
literatures are not necessarily satisfactory in all of 
xnsecticidal effect, insecticidal spectrum, safety, and the 
like, and thus the development of novel compounds 
5 overcoming these problems has been desired. As a result, 
novel l-aryl-3-cyano-5-heteroarylalkylaminopyrazole 
derivatives are disclosed as compounds exhibiting a high 
safety in W098/45274. 

O 

However, no specific compounds wherein the hetero 
3o ring is pyrazine ring, pyridazine ring, or pyrimidine ring 
£ are disclosed in the application. 

= The compounds disclosed in W098/45274 and the like 

ft are excellent in insecticidal activity and have a reduced 

Ct toxicity as compared with known compounds. In recent 

O 

q.JL5 years, the safety to organisms other than target pest 

Insects and the environment has been increasingly demanded 
and, hereafter, measures for environmental protection will 
be strongly taken. Therefore, in order to develop 
pesticides satisfying more strict regulation, it has been 

2 0 an important problem to find out compounds exhibiting a 
higher safety. 

In addition, in view of efficient application of 
an agent for pest control and application for soil 
treatment especially effective for controlling pest 

2 5 organisms such as fluid-sucking pests, systemic activity is 
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an important factor, so that it has been desired to find 
out novel compounds having both of these properties. 



Disclosure of the Invention 

As a result of the extensive studies for solving 
the above problems, the present inventors have found that a 
compormd wherein a specific nitrogen-containing six- 
membered heterocycle is introduced into an amino group at 
5-position of the pyrazole ring in a pyrazole compound, a 
1 -aryl-3-cyano-5-heteroarylalkylaminopyrazole derivative 
exhibits selectively a high systemic activity and has a low 
toxicity to the environment: as shown by toxicity to fishes . 

Moreover, they have found that a higher effect can 
be attained by optimization of the combination of the 
heteroaryl group and the substituent at 4-position of the 
pyrazole ring, and have accomplished the invention. 

Namely, the gist of the present invention lies in 
a l-a3:yl-3-cyano-5-heteroarylalkylaminopyrazole derivative 
represented by the following general formula (1) : 
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(1) 



o 



A-l A-2 A-3 A-4 

(wherein X represents N or C-halogen, represents an 
alkyl group, an alkenyl group, an alkynyl group, or a 
haloalkyl group, represents hydrogen atom, an alkyl 
group, or an aoyl group, R^ represents hydrogen atom or an 
alkyl group, A represents any one of the groups represented 
by A-l to A-4, R* represents hydrogen atom, an alkyl group, 
a halogen atom, and n represents 0, 1, or 2, provided that 
B} is a haloalkyl group except a perhaloalkyl group when A 
is A-l and n is 0, and that n is not 0 when A is A-4) , 
and a pest control agent containing the same as an active 
ingredient . 

The following will explain the invention in 

detail . 

[Compounds of the invention] 

In the invention, the substituent R^ in the 
compounds represented by the above general formula (1) 
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represents a linear or branched alkyl group such as methyl 
group, ethyl group, n-propyl group, isopropyl group, n- 
butyl group, isobutyl group, sec-butyl group, or t-butyl 
group; a linear or branched alkenyl group such as vinyl 
5 group, allyl group, methallyl group, or 2-butenyl group; a 
linear or branched alkynyl group such as ethynyl group or 
propargyl group; or a linear or branched haloalkyl group 
such as fluoromethyl group, difluoromethyl group, 
if trifluoromethyl group, 2-f luoroethyl group, 2-chloroethyl 

30 group , 2,2, 2 -trif luoroethyl group , 2,2, 2 - trichloroethyl 
5 group, 3-chloropropyl group, 3-broiaopropyl group, 3,3,3- 

trifluoropropyl group, 2 , 2 , 3, 3-tetra£luoropropyl group, 
i?' 2,2,3,3,3-pentafluoropropyl group, 2,2-dichloro-3,3,3- 

trifluoropropyl group , 2 , 2-dichloro-3 , 3 , 3-trif luoropropyl 
"lb group, 1 ,3-difluoro-2-propyl group, 1, 1,1, 3,3,3 -hexafluoro- 
2-propyl group, 3 , 3 , 3-trichloropropyl group, 4-chlorobutyl 
group , 4,4, 4-trif luorobutyl group , or 3,3,4,4,4- 
pentafluorobutyl group. Preferred of them is a C1-C4 alkyl 
group, a C1-C4 alkenyl group, a C1-C4 alkynyl group, or a 
20 C1-C4 haloalkyl group. Particularly preferred is a C1-C4 
alkyl group or a C1-C4 haloalkyl group. i^ong them, 
preferred is a C1-C2 alkyl group or a C1-C2 haloalkyl group, 
and particularly preferred is a C1-C2 haloalkyl group such 
as fluoromethyl group, difluoromethyl group, 
2 5 trifluoromethyl group, 2-f luoroethyl group, or 2- 
chloroethyl group. 
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represents hydrogen atom; a linear or branched 
alkyl groiap such as methyl group, ethyl group, n-propyl 
group, isopropyl group, n-butyl group, isobutyl group, sec- 
butyl group, or t-butyl group; or a linear or branched acyl 
5 group such as methylcarbonyl group, ethylcarbonyl group, n- 
propylcarbonyl group, isopropylcarbonyl group, n- 
butylcarbonyl group, isobutylcarbonyl group, sec- 
3 butylcarbonyl group, or t-butylcarbonyl group. Preferred 

L~ of them is a C1-C4 alkyl group or a Ca-C4 acyl group. 

WfO Particularly preferred of is hydrogen atom. 
|5 R^ represents hydrogen atom; or a linear or 

s branched alkyl group such as methyl group, ethyl group, n- 

n= propyl group, isopropyl group, n-butyl group, isobutyl 

5: group, sec-butyl group, or t-butyl group. Preferred of the 

above alkyl group is a Ci-C4 alkyl group. Particularly 
preferred of R^ is hydrogen atom. 

A is any one of the groups represented by A-1 to 
A-4, and preferred of them is A-1. The invention is 
characterized in that a nitrogen-containing six-menibered 
20 heterocycle having the above specific structure is selected 
and the ring is bonded to the amino group at 5-position of 
the pyrazole ring via methylene group. 

R^ represents hydrogen atom; a linear or branched 
alkyl group such as methyl group, ethyl group, n-propyl 
2 5 group, isopropyl group, n-butyl group, isobutyl group, sec- 
butyl group, or t-butyl group; or a halogen atom such as 



6 



chlorine atom, fluorine atom, or bromine atom. With regard 
to the alkyl group, preferred is a C1-C4 alkyl group. 
Particularly preferred of is hydrogen atom, 

X is N or C-halogen atom. Among them, preferred 
is C-halogen atom, and particularly preferred is C-chlorine 
atom. 

n is any of 0, 1, or 2 , and preferably n is 0 or 
1 , provided that n is not 0 when A is A-4 . 

Moreover, when A is A-1 amd n is 0, is a 
haloalkyl group except a perhaloalkyl group. Among them, 
preferred is a C1-C4 haloalkyl group, particularly 
preferred is a C1-C2 haloalkyl group, most preferred is a Ci 
f luorinated alkyl group such as f luoromethyl group or 
dif luoromethyl group. 

As the compounds of the above general f oimula (1) , 
the compounds derived from the combinations of each 
preferable substituent in the above explanation of the 
substituents are more preferable compounds. 

Among them, a preferred compound as a combination 
of the substituents is the compound wherein R^, R^, and R* 
are each hydrogen atom, X is C-Cl group, and A is A-1. 

In the case that n is other than 0, R^ is 
preferably an alkyl group or a haloalkyl group, more 
preferably a C1-C4 alkyl group or a C1-C4 haloalkyl group, 
and particularly preferably a C1-C2 haloalkyl group. 
Moreover, in the case that n is 0, R^ is a haloalkyl group 



other than a perhaloalkyl group, preferably a C1-C4 
haloalkyl group, and particularly preferably a C1-C2 
fluorinated alkyl group. 

Among them, the compounds wherein is a Ci 
haloalkyl group, i.e., fluoromethyl group, dif luoromethyl 
group, or trif luoromethyl group (excluding trif luoromethyl 
group when n is 0} is preferable because they have a high 
insecticidal activity and a low toxicity to fishes when 
they are used as pest control agents, especially as active 
ingredients for insecticides. 

Among the combinations of the above substituents , 
the most preferable compounds are 1- (2 , 6-dichloro-4- 
trif luoromethylphenyl) -4 -f luoromethyl thio-5- (pyra2in-2- 
ylmethylamino)pyrazole-3-carbonitrile and 1- (2 , 6-dichloro- 
4 - trif luoromethylphenyl ) - 4 - tr if luorome thylsulf iny 1 - 5 - 
(pyrazin-2-ylmethylamino) pyrazole--3-carbonitrile . 




[Process for producing the compounds of the invention] 

With regard to the process for producing the 
compounds of the invention represented by the above general 
formula (1) , the compounds can be produced by forming the 
5 pyrazole ring and then incorporating or changing 
substituent (s) , if necessary. 

Known processes include processes described in 
C Japanese Patent Laid-ppen Nos. 316771/1988, 148240/1993, 
% 47768/1989, and 47768/1989. As a process for production 
10 using these processes, the process shown in Reaction Scheme 
f? 1 is exemplified. 

if Reaction Scheme 1 
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However, this process has a defect that an 
expensive fluorine-containing reagent is used at the early 
stage of the steps. Alternatively, the processes shown in 
Reaction Schemes 2 and 3 are possible but similar problems 
such as availability of starting materials arise. 

Reaction Scheme 2 
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Reaction Scheme 3 




Reduction 




Moreover, W098/45274 discloses that a pyrazole 
derivative having 4-pyridylinethylaiaino group at the 5- 
position can be obtained by treating the amino group 
present at the 5-position of a pyrazole derivative wit 
pyridyl-4-aldehyde to form an imine and then reducing 
imine (Reaction Scheme 4) . 
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Reaction Scheme 4 




It is also possible t:o synthesize the compounds of 
'the inventLXon according to -the parocess shown in above 
Reaction Scheme (4) , but: as a result of further studies, 
the present inventors have found that the processes shown 
in following Reaction Schemes 5 to 10 axe more efficient as 
the processes for producing the pyrazole derivatives 
represented by the general formula (1) of the present 
patent application. The following general formula (2) are 
intermediates for the production of the compounds of the 
general formula (1) in accordance with the above processes. 
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(2) 



A-1 


A'2 


A-a 


? 


f 


f 




- — N=C — 


— N— C — 






L 1 
H 


Y-1 




Y.3 



(wherein R^, R^, R*, and X have the same meanings as in the 
general formula (1) , and represents hydrogen atom, 
thiocyanato group, dithio group which combines two pyrazole 
rings, or mercapto group. Z represents a halogen atom) 

The following will illustrates the processes for 
producing the coiapounds of the invention more in detail. 
Reaction Schemes 5 to 10 are mentioned as the processes for 
producing the compounds of the invention represented by the 
above general formula (1) . In all cases, is preferably 
a haloalkyl group having 1 to 2 carbon atoms. 
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NC^ NC S(0)nR^ 

>-N-C-A R^S(0)nX^ '^*N^^'"9"^ 
Reaction Scheme 5 "J* ,1^ i H 



CF3 CF3 



Reaction Scheme 6 /^n-C-A N >>--|v1_C-a 



CF3 CF3 



Reaction Scheme 7 N. ,>-n-c-a '^^m'^N-C-A 
CFa CF3 

Reaction Scheme 8 K^ntC-A n^„^N-C_A 



CF3 CF3 
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Reaction Scheme 5 represents a process for 
producing a pyrazole derivative of the general formula (1) , 
which comprises treating a pyrazole derivative of the 
general formula (2) wherein is hydrogen atom and Y is Y- 
3, with R^S(0)nX^ wherein R^ and n have the same meaning as 
in the general formula (1) and is chlorine atom or 
bromine atom. X^ is preferably chlorine atom. When n is 
0, preferred example of the en^loyed reagent, R^S(0)nX^ is 
trifluoromethylsulfenyl chloride (CF3SCI) and in this case, 
the resulting compound is a pyrazole derivative having 
trifluoromethylsulfenyl group at the 4-position. When n is 

preferred example of the employed reagent, R^S(0)nX^ is 
trifluoromethylsulfinyl chloride (CF3SOCI) and in this 
case, the resulting compound is a pyrazole derivative 
having trifluoromethylsulfinyl group at the 4-position. 

The following will illustrate this reaction using 
trifluoromethylsulfenyl chloride and 
trifluoromethylsulfinyl chloride as representative 
exan^les, but the reaction can be carried out in a similar 
manner in the case that other reagents are used. 

15 
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When trifluoromethylsulfinyl chloride is used, 
trifluoromethylsulfinyl chloride isolated beforehand may be 
used or it may be generated in situ from sodium salt or 
potassium salt of trif luoromethylsulfinie acid and thionyl 
5 chloride. Also, a pyrazole wherein the 4-po5ition is 
sulfenylated in the reaction with the salt of 
trif luoromethylsulfinie acid depending on the reaction 
conditions . 

^ In the reaction, RiS(0)nXi is used in an amount of 

ilJ: 

14) 0 . 5 to 10 . 0 molar equivalents , preferably 0.8 to 5 molar 

K equivalents to the compound represented by the general 

formula (2) (wherein is hydrogen atom) and the reaction 

X is carried out at 0°C to 150°C, preferably O^C to 100°C. 

CO The solvent for use in the reaction includes aromatic 

|45 hydrocarbons such as benzene, toluene, or xylene; ketones 
such as acetone or methyl ethyl ketone; halogenated 
hydrocarbons such as chloroform or methylene chloride; 
polar solvents such as tetrahydrofuran or N,N- 
dimethylf ormamide . Particularly, toluene and 

20 dichlorcmethane are preferred. 

The reaction may be carried out in the absence of 
a base when trif luoromethylsulf enyl chloride is used but is 
preferably carried out in the presence of a base, and an 
amine such as pyridine or triethylamine is used. When 

25 trifluoromethylsulfinyl chloride or a salt of 

trifluoromethylsulfinic acid is used, an amine such as 



dimethylamine , pyridine, or triethylamine or an inorganic 
base such as an alkali metal carbonate is used in 
combination with an acid such as sulfuric acid, 
hydrochloric acid, or toluenesulf onic acid. Preferred is a 
5 combination of dimethylamine and toluenesulf onic acid. 

These may be added separately but preferably added as the 
salt of dimethylamine and toluenesulf onic acid 
M (dimethylamine tosylate) . 

Q Reaction Scheme 6 represents a process for 

.^0 producing a pyrazole derivative of the general formula (1) 
r£ wherein n is 1 or 2 , which comprises oxidizing the sulfur 

~ atom of a pyrazole derivative of the general formula (1) 

fj. wherein n is 0. Examples of the methods for oxidation 

l^. include chemical oxidation using an oxidizing agent and 

r^lS biological oxidation using an enzyme or a fungus, but 
chemical oxidation is generally employed. In chemical 
oxidation, an oxidizing agent is added in an amount of 0.2 
to 5.0 molar equivalents, preferably 0.25 to 2.0 molar 
equivalents to the compound of the general formula (2) in 
20 the absence or presence of a solvent, and the reaction is 
carried out at -20 to 150°C, preferably 0 to 20°C. 

The oxidizing agent for use in the reaction 
includes hydrogen peroxide, Oxone, m-chloroperbenzoic acid, 
peracetic acid, sodium periodate, rutheniiim tetroxide, 
25 ozone, t-butyl hydroperoxide, nitric acid, and the like. 
Preferred is hydrogen peroxide. 
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The solvent for use in the reaction may be an 
organic solvent generally used for oxidation, and use is 
made of a hydrocarbon solvent such as toluene or hexane or 
a halogenated hydrocarbon solvent such as dichloromethane 

5 or chloroform. 

Particularly in the invention, the reaction is 
suitably carried out in the presence of an acid. The acid 
to be used may be exanplif ied by a protonic acid and a 
Lewis acid but preferred is a protonic acid. Examples of 

0 the protonic acid include inorganic acids such as sulfuric 
acid, hydrochloric acid, nitric acid, and phosphoric acid, 
diluted sulfuric acid, and organic acids such as acetic 
add, formic acid, and trif luoroacetic acid. Preferred is 
an inorganic acid and more preferred is sulfuric acid. 

5 When sulfuric acid is used, diluted sulfuric acid having a 
concentration of 60 to 90%, preferably 75 to 85% is used. 
Each of these acids may be used as a mixture with an 
organic solvent, but preferably, the acid itself is used as 
a solvent. 

0 Preferred ccnnbination of an oxidizing agent and a 

solvent is the combination of hydrogen peroxide and diluted 

sulfuric acid. 

In the reaction, a catalyst for accelerating the 

oxidation may be added, if necessary. As the catalyst, use 
5 can be generally made of a catalyst for accelerating the 

oxidation of a sulfide. Preferred is a ruthenium contpound. 



a tungsten compound, a vanadivim compound, a molybdenoam 
compound, titanitun compound, or the like, and more 
preferred is a ruthenitim compound. Examples of the 
ruthenium compound may include ruthenium trichloride and 
ruthenium oxide. The amount of the catalyst to be used is, 
for example, from 0.01 to 100 mol%, preferably 0.1 to 20 
mol% relative to the starting sulfide. 

The reaction is carried out at a temperature 
of -30 to 120°C, preferably -10°C to room temperature for 1 
to 48 hours , preferably 1 to 6 hours . 

Reaction Scheme 7 represents a process for 
producing a pyrazole derivative of the general formula (1) 
wherein n is 0 , which comprises treating a pyrazole 
derivative of the general formula (2) wherein is 
thiocyanato group and Y is Y-3, with R^-X^ wherein has 
the same meaning as in the general formula (1) and 
represents a halogen atom or trimethylsilyl group. 

Examples of the reagent for use in the reaction 
include trif luoromethyl bromide, trif luoromethyl iodide, 
and trif luoromethyl trimethylsilane. Preferred is 
trif luoromethyltrimethylsilane . 

Examples of the solvent for use in the reaction 
include ether solvents such as tetrahydrof uran , diethyl 
ether, and dimethoxyethane ; hydrocarbon solvents such as 
toluene and xylene; and halogenated hydrocarbon solvents 
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such as dichloromethane and chloroform. Preferred is 

tetrahydrof uran . 

The reaction is preferably carried out in the 

presence of a fluorine compound and preferred is 
5 tetrabutylammonium fluoride or potassium fluoride. 

In the reaction, the reagent R^-X^ is used in an 

amount of 0.5 to 10.0 molar equivalents , preferably 0.8 to 

5 molar equivalents to the compound represented by the 

general formula (2) wherein is hydrogen atom. The 
0 reaction is carried out at a temperature of -20 to 120°C, 

preferably 0°C to room temperature for 1 to 24 hours, 

preferably 1 to 4 hours . 

Reaction Scheme 8 represents a process for 

producing a pyrazole derivative of the general formula (1) 
5 wherein n is 0, which comprises treating a pyrazole 

derivative of the general formula (2) wherein R^ is 

mercapto group and Y is Y-3 , with R^-X^ wherein R^ has the 

same meaning as in the general formula (1) and 

represents a halogen atom. 
0 Examples of the reagent to be used include 

trif luoromethyl bromide and txif luoromethyl iodide . 

Examples of the solvent include polar solvents 

such as DMF and DMSO; hydrocarbon solvents such as toluene 

and hexane; halogenated hydrocarbon solvents such as 
5 dichloromethane and chloroform; basic solvents such as 
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triethylaittine and liquid ammonia. Preferred is a polar 
solvent such as DMF. 

The reaction is preferably carried out under 
trifluoromethyl radical -forming conditions, and specific 
5 examples include irradiation with light and use of a 

radical initiator, a redox agent, or an electron transfer 
agent such as methylviologen . 

The reaction is carried out at a temperature 
of -20 to 120°C, preferably 0°C to room temperature for 1 
10 to 24 hours, preferably 1 to 4 hours. 

Reaction Scheme 9 represents a process for 
producing a pyrazole derivative of the general formula (1) 
wherein n is 0 and is hydrogen atom, which comprises 
treating a pyrazole derivative of the general formula (2) 
15 wherein R^ is dithio group combining two pyrazole rings and 
y is Y-3 , with R^-X* wherein has the same meaning as in 
the general formula (1) and X* represents a halogen atom or 
SO2M (M represents an alkali metal) . 

Examples of the reagent to be used include 
20 trifluoromethyl bromide, trifluoromethyl iodide, and a salt 
of trif luoromethylsulfinic acid. 

Examples of the solvent include polar solvents 
such as DMF and DMSO; hydrocarbon solvents such as toluene 
and hexane; halogenated hydrocarbon solvents such as 
25 dichloromethane and chloroform. Preferred is a polar 
solvent such as DMF. 
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The reaction is preferably carried out under 
trifluoromethyl radical-forming conditions, and specific 
examples include irradiation with light and use of a 
radical initiator, a redox agent, or an electron transfer 
agent such as methyl viologen . 

In the case of trifluoromethyl bromide and 
trifluoromethyl iodide, an agent for radical anion 
formation of sulfur dioxide is preferably used in 
combination. Examples of the agent for radical anion 
formation of sulfur dioxide include sodivim dithionate 
(Na2S04) , sodium hydroxymethanesulf inate (Rongalit, 
Na02SCH20H) , zinc hydroxymethanesulf inate, a mixture of 
sulfur dioxide and zinc, and a mixture of sulfur dioxide 
and formic acid or a salt thereof. 

The reaction is carried out at a temperature 
of -20 to 120*0, preferably 0°C to room temperature for 1 
to 24 hours, preferably 1 to 4 hours. 
Reaction Scheme 10 
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Reaction Scheme 10 represents a process for 
producing a pyrazole derivative of the general formula (1) 
wherein is an alkyl group having one or more fluorine 
atoms, which comprises treating a pyrazole derivative of 
the general formula (1) wherein R^ is an alkyl group 
containing one or more chlorine atoms or bromine atoms, 
with a fluorinating agent selected from the group 
consisting of hydrogen fluoride, a mixture of hydrogen 
fluoride and an amine, and a metal fluoride. 

The reagent to be used includes hydrogen fluoride, 
a mixture of hydrogen fluoride and an amine, and a metal 
fluoride such as potassium fluoride, sodium fluoride, or 
cobalt fluoride. Preferred is a mixture of hydrogen 
fluoride and an amine. A solvent generally used for the 
f luorination through halogen exchange can be employed as 
the solvent, and preferred is a polar solvent such as DMF. 
r' in the starting material is preferably trichloromethyl 
group, and trif luorometyl group may be mentioned as the R^. 

The processes for producing the pyrazole 
derivatives represented by the general formula (1) are 
illustrated in the above, and preferred are the processes 
shown in Reaction Schemes 5 and 6. 

The following will illustrate the processes for 
producing the pyrazole derivatives represented by the 
general formula (2) . When Y is Y-3, the pyrazole 



derivatives represented by the general formula (2) can be 
produced according to the processes shown in Reaction 
Schemes 11 and 12 starting with the compounds represented 
by the general formula (3) and the general formula (4) . 

5 

Reaction Sch^e 11 




Reaction Scheme 12 
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Reaction Scheme 13 




Moreover, as shown in the above Reaction Scheme 
13, there may be mentioned a process wherein a starting 
material, a compound of the general formula (3) , is first 
reacted with A-C(=0)-x"^ to form an amide compound (a 
compound wherein Y is Y-1 in the general formula (2) ) , 
which is then reduced to form a compound wherein Y is Y-3 
in the general formula (2) . Also, another process can be 
mentioned wherein an amide compound (a compound wherein Y 
is Y-1 in the general formula (2)) is converted into a 
haloimidate confound (a compound wherein Y is Y-2 in the 
general formula (2)), which is then reduced to form a 
pyrazole derivative wherein Y is Y-3 in the general formula 
<2) . 
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The reducing agent for use in the reduction 
includes boran-THF complex, sodium borohydride, sodium 
cyanoborohydride , lithium borohydride, lithium aluminum 
hydride, or the like. 

The solvent for use in the reaction includes polar 
solvents, for example, ethers such as diethyl ether, 
dioxane, or tetrahydrof uran ; alcohols such as methanol, 
ethanol, or propanol; and the like. 

The reaction is carried out at a temperature 
of -20 to 120**C, preferably 0°C to room temperature for 1 
to 24 hours, preferably 1 to 4 hours. 

The chlorinating agent for use in the 
haloimidation includes phosphorus pentachloride , phosphorus 
oxy chloride , thionyl chloride , and the like . 

The solvent for use in the reaction includes non- 
polar solvents such as benzene, toluene, and xylene; 
halogenated solvent such as carbon tetrachloride, 
chloroform, and dichloromethane ; and ether solvents such as 
dimethoxyethane and tetrahydrof uran . 

The reaction is carried out at a temperature of 0 
to 200^C, preferably room temperature to IBO^C for 1 to 24 
hours , preferably 1 to 4 hours . 

The coinpounds represented by the general formula 
(1) can be produced by combining the above-described 
processes. The process for producing 1- (2 , 6-dichloro-4- 
trifluoromethylphenyl) -4-trif luoromethylsulf inyl-5- 



(pyra2in-2-ylmethylamino)pyrazole-3-carbonitrile is shown 
in following Reaction Scheme 14 as a typical production 
process . 

Reaction Scheme 14 




CFgSa 



[Use of the compounds of the invention] 

The pest control agent containing the compound of 
the invention as an active ingredient has an effect of 
controlling pests such as pest insects and mites, and is 
effective for repelling, expelling, and controlling pests 
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in wide range of scenes at agriculture, forestry, stock 
raising, fisheries, and preservation of the products of 
these industries, and public health, for example. 

In particular, the compound of the invention 
5 exhibits excellent effects as insecticides and acaricides 
for use at repelling, expelling, and controlling pests in 
agriculture, forestry, and the like, specifically pests 
damaging agricultural crops at their raising, harvested 
=^ crops, trees, plants for appreciation, and the like, and 

TlO pests in the public health scene. 

The following will illustrate specific application 
scenes, target pests, application methods, and the like, 
but the invention is not limited to the following 
descriptions. Furthermore, target pests are not limited to 
^15 the pests specifically mentioned, and the pests include 
imagoes, larvae, eggs, and the like thereof. 
(A) Agricultural and Forestry Scenes 

The pest control agent containing the compound of 
the invention as an active ingredient is effective for 
2 0 repelling and controlling pests such as arthropods, 

mollusks, neraatoda, various fungi, and the like, which 
damage agricultural crops, such as food crops (e.g., rice 
plant, oats, maize, potato, sweet potato, beans) , 
vegetables (e.g., brassicaceous crops, cucurbitaceous 
25 fruits, eggplant, tomato, onions), fruit trees (e.g., 
citrus fruits, apple, grapes, peach) , industrial crops 
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(e.g., tobacco, tea, sugar beet, sugar cane, cotton, 
olive) , crops for pasture and feed (solgums, grass 
pastures, leguminous pastures), plants for appreciation 
(herbage, flowers and ornamental plants, garden trees) at 
5 the raising of these crops. Furthermore, the compound of 
the invention is also effective for repelling and 
controlling pests at the storage of harvest products frost 
the above crops, for example, food grains, fruits, nuts, 
g° spices, and tobacco, and products resulting from subjecting 

Z'-IO them to a treatment such as drying or pulverization. 
^ Moreover, the compound is also effective for protecting 

f standing trees, fallen trees, processed timber, stored 

L:^ woods fTom the damage by pests such as termites or beetles . 

As specific pests belonging to Arthrqpoda, 
H 15 Mollusca, and NematodBf the following may be mentioned, for 
example. Examples of .Arthropoda Insaata include the 
following . 

Examples of Xepldpptera include Noctuldae such as 
Leucsmla unipvmctet, Heliothis assulata, Batxathra hxasslcae, 

20 and Plusxa peponls; Putellldae such as Plutella 

zoaculipennxs ; Tortrlcidae such as Homona magnanlma and 
Grapholita molesta; Psychidae such as Caa&pbora asxatxca; 
Lyonetlldae such as Lyonetla alexkella; Lltbocolletidae 
such as Iii.thoco21eti.s rlngoniella ; Acrolepiidae such as 

25 AcxTolepia alllella; Aegerildae such as Aegeria molybdoceps ; 
Kellodinldae such as Kalcivorla flavofasciata; Geledhixda& 
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such as Pectinophora gossyplella; Carposlnidae such as 
Carposina nlpponensis ; Heterogeneidae such as Cnidocaxapa 
flavescens Pyralldae such as Cnaphalocrocis medxnalls^ 
Cbilo suppxessalis, and Natarcha derogate; Hesperlldae such 
5 as Pamara guttata; Papilionxdae such as Papxlio xnacbaon; 
Pieridae such as Pleris xapae; Lycaenxdae such as Lan^ldes 
boetxcus; Geometxxdae such as Ascotls selenaxxa cretacea; 
p Spbizigldae such as Herse convolvull; Notodontxdae such as 

Phalexa flavescens; Lymantrixdae such as Euproctis 
rr-IO svbflava; and Axrctxxdae such as Hyphantria cxmea. 

Examples of Coleoptexa include ScaraJsaeldae such 
^~ as Anomala cuprea, Oxycetonxa jucvmda, and Popxllxa 

japonxca; Bvtprestxdae such as Agrllus aurlventrxs f 
Elaterldae such as Melanotus legatus; Coccinellxdae such as 
15 Epxlachaa vxgxntioctopunctata ; Ceraxabycxdae such as 
Anoplophoxa malasxaca and Xylotrechus pyrxhodexus ; 
Chxysemtelxdae such as Aulacophora femoxalls, Phyllotxeta 
stxiolata, and Donacla pxovoBtxx; Attelabxdae such as 
Pbyncbxtes bexos; Bxentbxdae such as Cylas foxmicarius ; and 
20 Caxculxonidae such as Cizrczzllo slkkdaaensls and Echlnocnemos 
scpiaxaens . 

Examples of Hemxptexa include Pentatcanldae such as 
Plautxa stall and Halyomoxpba balys; Uxostylldae such as 
Dxochela Inteovaxxa; Coxexdae such as Cletus punctiger; 
25 Alydxdae such as Leptocoxxsa cbxzxezxsls; Pyxxbocoxxdae such 
as Dysdexcus cxngulatus ; Txngxdae such as Stephanitls 
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nashi; Mlrldae such as Deraeocoxis axoplus; Cicadidae such 
as Platypleura kaempferl ; Aphxophorzdae such as Dophoara 
trltls; Tettlgtellldae such as Qniella leucocephala ; 
Clcadellxdae such as Arboridia aplcalis and Enpoasca 
onukil; Deltocephalidae such as Nephotettlx cinctlceps; 
Delphacldae such as Laodelpbax strlatellus and Nllaparvata 
lugens; Flatldae such as Geisha distlzictlssxma ; Psylloldae 
such as Psylla pyxxsnga; Aleyxodidae such as Txialenxodes 
vapoxaxloxvan and Bemisla axgrentifolil; Phylloxexldae such 
as Mbrltzlella costanelvoz-a; PeaaphxgldaB such as Erlosoma 
lanig^ez-a; ^hldidae such as Aphis gossypxl; Myzus pexsxcae, 
and iUiopalosiphuzn xuflahdomxnalxs; Maxgaxodi dae such as 
Iceiya puxchasx; Pseudococcxdae such as Planococcus cxtxx) 
Coccxdae such as Cexoplastes xubens; and Dlaspxdi da e such 
as ^adraspidiotu^ pemiciosus and Pseudaulacaspxs 
pentagana. 

Examples of Thysanoptexa include Thxlpxdae such as 
Fxanklxnxella occxdentalxs , Scxxtothxxps doxsalxs, and 
Thxlps palmx; and Phlaeothxxpxdae such as Pontxculothxxps 
dxospyxosx and Haplothz-ips aculeatus. 

Examples of Hymenoptexa include Tenthxedinidae 
such as Athalxa japonlca; Axgxdae such as Axge malx; 
Cynxpxdae such as Dxyocosmas kuxxphxlns ; and Megachxlxdae 
such as Megachxle nxpponxca nipponica. 

Examples of Dxoptexa include Cecidoioyiidae such as 
Asphondylla sp. ; Tephxxxdae such as Z&ugodacus cucuxbxtae; 
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Ephydxldae such as Hydrellia griseola; DrosophxlidAe such 
as Drosophlla suzukll; Agransyzxdae such as Chroma tojoyla 
hortxcola. and LiTlomyza. trlfolll; and Azithomylldae such as 
Hylemya. antlqaa. 

Examples of Orthoptera include Tettiffonxxdae such 
as HoxaoTOCoryphas nxtxdalus; GxyllxdLae such as 
Calyptoti^Ypes hihinonls ; Gryllotalpldae such as Gzyllotalpa 
afxrcaxia; and Acarldidae such as Oxya japonica. 

Examples of Collembola include Smxnthurxdae such 
as Smxnthums vxrxdxsf and Onychxurxdae such as Onychxuras 
matstaaotox. 

Examples of Xsoptera include Tejanxtidae such as 
Odontotexzies fonaosanvis, and examples of Dermaptexa include 
ia2>idui:xdae such as Lahldara rxpaxxa. 

The following can be mentioned as examples of 
Arthrcpoda Crustacea and Arachnxda. 

Examples of Crustacea Isopoda include 
Armadxllxdxxdae such as Axmadillxdivim vxilgare. 

Examples of Arachnxda Acarxna include Tarsonemidae 
such as Hemxtarsonejoas latus and Tarsonemas pallxdus; 
Eupodxdae such as Penthaleus major; T&nulpalpldae such as 
Brevlpalpus iBvrxsx; Tetranychxdae such as Tetranychus 
urtxcae, Tetranychus kanzawax, Panonycbus cxtrx, and. 
Panonychus ulxax; Eriophyldae such as Aculus peleJcassi, 
Aculus scblechtendalx , and Erxophyyes chxbaensxs; and 
Acarldae such as ayrqphagus putrescentlae . 
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As Mollusca. Gastropoda, examples of Gastropoda 
Mesogastropoda. include Pozoacea canaliculata , and examples 
of Stylozamatophora include AcJiatina £ul±ca, Incllarxa 
bxlineata, Milax gagates r Li max maxlmus , and Acusta 
5 despecta. 

The following may be mentioned as examples of 
Noma toda Secernezitea and Adenophoxea . 

Examples of Secemenfcea Tylenchxda include 
Anguiziidae such as Dltylezichus destructor; 
10 Tylexichorhynchldae such as lyienchojrJjynchus claytonl; 
Pratylenchidae such as Pratylenchus penettrazis and 
Pratylenchus coffeae; Hoplolaimldae such as Hellcotylenchus 
dlhystejca; Het&roderidae such as Hefcerodera rostochlensls ; 
Meloldogynxdae such as Meloldogyne incognita; 
15 Crxconematidae such as Crxconemoxdes ; Nothotylenchxdae such 
as Nothotylencus acrxs; and Aphelencboxdae such as 
Aphelezichoxdes fragarxae . 

Examples of Ad&nophorea Dorylaimida include 
Longxdorxdae such as Xxphxnema amerxcaniim; and Trichdozridae 
2 0 such as Paratrxchodorus porosus. 

Furthermore, the compound of the invention is also 
effective for repelling, controlling, expelling pests 
damaging or affecting natural forest, artificial forest, 
trees in urban green districts, and the like. On such a 
25 scene, the following may be mentioned as specific pests. 
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Examples of Arthxopoda Jnsecta and Arachzixda include 'the 
following . 

Examples of Xepidpptera include Xrymantrildae such 
as Dasychlra. argenfcata and Lymantria dlsper japonlca; 
5 Las±ocaxnpida.e such as XTendrolijaus spectaJbilxs and 
Malacosoma neustarxa; Pyralidas such as Dloryctrla 
ahletella; JJbctuidae such as Agrotls fucosaj Toxtrlcidae 
such as PtydholamoxdBS aexlferana, Laspeyresla kurokol, and 

E 

Cydla cxyptameriae ; Axctlldae such as ByphantTla cunea; 
IIlQ Neptlculidae such as StigntBlla malella; and Heterogeneldae 
1: such as Parasa consocxa. 

Exeunples of Coleoptera include Sca2ra27aeicZae such 
~~ as ^oznala zufoctiprea and Heptophylla pxcea; Buprestldae 

such as Agrx-ilus spinipexmis ; Ceranibycidae such as 
^"^15 Monochamas altexnatus; Chxysomelxdae such as Lypesthes 
xtox; Carculxonidae such as £>ceptxcus gpcxseus and 
Shlrahoshxzo cozixferae; Rbyncbopbojcxdae such as Sxpallnus 
gxgas; Scolytxdae such as T&calcus pxzixpexda and 
Indocxypbalus acerxs; and Bostxychxdas such as JUixzqpertha 
20 dcaalnxca. 

Examples of Heimiptera include AphxdxdLae such as 
Cxnaxa todocola; Adelgxdae such as Adelges japoxixcus; 
Dxaspxdxae such as Aspxdxotus cxyptamexxae ; and Coccxdae 
such as C&roplastes pseudocexlfexnis. 
25 Examples of Hymenoptera include Tenthredxzixdae 

such as Pxxstxphoxa erxchsonx; Dlprlonxdae such as 
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Nesodlprlon japonlca; and Cynlpldae such as DTyocosmas 
kuriphilus . 

Examples of Dloptera. include Tipnlxdae such as 
aripula aino; Anthoioy±ida& such as Hyleaya platuraf and 
Cec±damy±±dae such as ContaTxnia Inouyei and Contarlnla 
matsusxntcme . 

Examples of Arachnlda Acarxa include Ollgonychxis 
hondoensis and Oligonyclms unuguls. 

Examples of Nematoda. Secejcnentsa Tylenchxda 
include Paracytaphelenchldae such as Bursaphelencbus 
xylophxlus . 

The pest control agent containing the compound of 
the invention as an active ingredient can be employed as 
any preparation or any use form prepared by formulation 
effective on the above agricultural or forestry scenes, 
solely or in combination with or as a mixed preparation 
with other active compounds such as an insecticide, 
acaricide, nematicide, fungicide, synergist, plant 
regulator, herbicide, and toxic feed. The following may be 
mentioned as specific examples of the above other active 
confounds, which are not limited to the following. 

Active Compounds such as insecticides or 
acaricides : 

Examples of organophosphorus agents include 
Dichlorvos, Fenitorothion , Malathion, Naled, Chlorpyrif os , 
Diazinon, Tetrachorvinphos , Fenthion, Isoxathion, 
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Methidai:hion , Salithion, Acephate^ Demeton-S -methyl, 
Disulfoton, Monocrotophos , Azinephos-methyl, Parathion, 
Phosalone, Pyrimiphos-methyl , and Prothiofos. Examples of 
carbamete agents include Methorcarb, Fenobcarb, Propoxur, 
5 Carbaxryl, Ethiofencarb, Pyrimicarb, Bendiocarb, 

Carbosulfan, Carbofuran, Methomyl, and Thiodicarb. 
Examples of organochlorine agents include Lindane DDT, 
^ Endosulfan, Aldrin, and Chlordene. Examples of pyrethroid 

fe= agents include Permethrin, Cypermethrin , Deltamethrin , 

^0 Cyhalothrin, Cyfluthrin, Acrinathrin, Fenvalerate, 
X Ethofenprox, Silafluofen, Fluvalinate, Flucythrinate , 

Bifenthrin, Allethrin, Plienothrxn , f enpropathrin , 
°1 Cyphenothrin , Furamethrin, Resmethrin, Transf urthrin , 

S" Prallethrin, Flufeneprox, Halfenprox, and Imiprothrin. 

i^«15 Examples of neonicotinoid agents include Imidacloprid, 

Nitenpyram, Acetamiprid, Tef ranitozine, Thiamethoxam, and 
Thiacloprid. 

Examples of insect growth regulators such as 
phenylbenzoylurea include Diflubenzuron, Chlorf luazuron , 
20 Trif l\3muron , Fluf enoxuron , Hexaf lumuron , Lufenuron, 

Tef lubenzuron, Buprofezin, Tebufenozide, Chromafenozide, 
Methoxyf enozide , and Cyromazine. 

Examples of juvenile hormone agents include 
Pyriproxyf en , Fenoxycarb, methoprene, and Hydroprene. 
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Examples of insecticidal substances produced by 
microorganisias include Abamectin, Milbemectin , Nlkkomycin , 
Emameckxn benzoate, Ivermectin, and Splnosad. 

Examples of other insecticides include Cartap, 
Bensultap, Chlorf enapyr , Diaf enthiuron , Nicotine sulfate, 
Metaldehyde, Fipronil, P3^etrozine, Indoxacarb, and 
Tolf enpyrad . 

Examples of acaricides includes Dicofol, 
PhenisobrCTiolate , Benzomate, Tetradifon, Polynactins, 
Amitraz, Propargite, Fenbutatin oxide, Tricyclohexyltin 
hydroxide, Tebufenpyrad, Pyridaben, Fenpyroximate , 
Pyrimidifen, Fenazaquin, Clof entezine , Hexathiazox, 
Acequinocyl, Chinomethionat, Fenothiocarb , Ethoxazole, and 
Bifenazate . 

Examples of active compounds of nematicides 
Include methyl isocyanate, Fosthiazate, Oxamyl, and 
Mesulf enf OS . 

Examples of toxic feeds include monofluoroacetxc 
acid, Warfarin, Coumatetralyl , and Diphacinone. 

Examples of active compounds of fungicides include 
inorganic coppers, organic coppers, sulfur, Maneb, Thiram, 
Thiadiazine, Captan, Chlorothalonil , Iprobenfos, 
Thiophanate methyl, Benomyl, Thiabendazole, Iprodione, 
Procymidone, Pencycuron, Metalaxyl , Sandofan, Byleton, 
Trif lumizole, Fenarimol, Triforine, Dithianon, Triazine, 
Fluazinam, Probenasole, Diethof encarb , Zsoprothiolane, 
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Pyroquilon, Iminoctadine aceta-be, Echlomezol, Dazomet, and 
Kresoxime mebhyl . 

Examples of active compounds of synergists include 
bis (2,3,3, 3-tetrachloropropyl) ether, N- (2- 
5 ethylhexyl)bicyclo[2-l.l]hept-5-ene-2,3-dicarboxyimide, and 
a- [2- (2-butoxyethoxy) ethoxy] -4 , 5-methylenedioxy-2- 
propyl toluene . 

Exantples of active compounds of herbicides include 
^ Bialaphos, Sethoxydim, Trifluralin, and Mefenacet. 

piO Examples of active compounds of plant regulators include 
^ indoleacetic acid, Ethephon, and 4-CPA. 

= Examples of active compounds of repellents include 

carane-3 , 4-diol , N,M-diethyl-m-triamide (Deet) , limonene, 

X linalool, citronellal, menthone^ hinokitiol, menthol, 

ML 5 gecaniol , and eucalyptol . 

The pest control agent of the invention may be 
employed in any forms, and the compound of the formula (1) 
is formulated together with auxiliaries for pesticides to 
produce preparations, e.g., wettable powders, wettable 
20 granules, aqueous solutions, emulsifiable concentrates, 
liquids, flowables including suspensions in water and 
emulsions in water, capsules, dusts, granules, and 
aerosols, which are then used. Any amount of the active 
ingredient may be contained in the preparations but the 
25 content is usually selected from the range of from 0.001 to 
99 . 5% by weight as total amount of the active ingredients , 



being appropriately decided in accordance with various 
conditions such as the foxm of the preparation and the 
method of application. For example, it is preferable to 
produce the preparations so that the content of the active 
5 ingredients ranges about 0.01 to 90% by weight, preferably 
1 to 50% by weight, in wettable powders, wettable granules, 
aqueous solutions, emulsif iable concentrates, liquids, 
f lowables , capsules , and the like ; about 0.1 to 50% by 

C weight, preferably 1 to 10% by weight, in dusts and 

:10 granules; or about 0.001 to 20% by weight, preferably 0.01 
to 2% by weight, in aerosols. 

5 The auxiliaries for pesticides are used for the 

pusrposes of improvement of the repelling effect, 

«- controlling effect, and expelling effect against pests, 

^^15 improvement of stabilization of the preparations and 

dispersibility, and the like, and usable examples thereof 
include carriers (diluents), spreaders, emulsif iers, 
wetting agents , dispersants , and disintegrators . Liquid 
carriers include water; aromatic hydrocarbons such as 
20 toluene and xylene; alcohols such as methanol, butanol and 
glycol; ketones such as acetone; amides such as 
dimethylformamide; sulfoxides such as dimethyl sulfoxide; 
methylnaphthalene ; cyclohexane; animal or vegetable oils; 
and fatty acids. Examples of solid carriers are clay, 
2 5 kaolin, talc, diatomaceous earth, silica, calcium 

carbonate, montmorillonite, bentonite, feldspar, quartz, 
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alumina, sawdust, nitrocellulose, starch, and gvaxL arable. 
General surfactants can be used as emulsifiers or 
dispersants. For example, anionic, cationic, nonionic or 
amphoteric surfactants, such as sodivim higher alcohol 
sulfates, stearyltxime thy 1 ammonium chloride, 
polyoxyethylene alkylphenyl ethers, and lauryl betaine, are 
useful . Further , spreaders such as polyoxyethylene 
nonylphenyl ether and polyoxyethylene laurylphenyl ether; 
wetting agents such as dialkyl sulf osuccinates ; fixing 
agents such as carboxymethyl cellulose and polyvinyl 
alcohol; and disintegrators such as sodium lignin sulfonate 
and sodium lauryl sulfate can be used. 

For example, in the case of wettable powders, a 
bulk powder is prepared by mixing the compound of the 
general formula (X) as an active ingredient, with a solid 
carrier, a surfactant, etc., and the bulk power can be 
applied after dilution to a prescribed concentration with 
water on use. In the case of emulsifiable concentrates, a 
bulk liquid is prepared by mixing the above ccnnpound as an 
active ingredient with a solvent, a surfactant, etc. , and 
the bulk liquid can be applied after dilution to a 
prescribed concentration with water on use. In the case of 
dusts, a dust is prepared by mixing the above compound as 
an active ingredient with a solid carrier, etc. and can be 
applied as such. In the case of granules, a granule is 
prepared by mixing the above compound as an active 



ingredient with a solid carrier, a surface active agent, 
etc., followed by granulation. The granule can be applied 
as such. The methods for preparing the above-described 
preparations of various forms are not limited to the above- 
5 described methods, and one skilled in the art can 

optionally select an appropriate method depending on the 
kind of the active ingredient and the purpose of 
^ application . 

The method of use varies depending on the kind and 
10 extent of pests, and the kind, cultivation form, and growth 
^ state of target crops, trees, and the like, but against 

Arthropods, Gastropods, Nematodes, and the like, the 
preparations may be generally applied in an amount of the 
active ingredient ranging from 0,1 to 1000 g, preferably 1 
~15 to 100 g per 10 are to the place where damage by the pests 
occurs or where the occurrence of damage is predicted. 

With regard to specific method of application, the 
above wettable powders, wettable granules, aqueous 
solutions, emulsifiable concentrates, liquids, flowables 
20 including suspensions in water and emulsions in water, 
capsules, and the like may be diluted with water and 
sprayed onto crops, trees, and the like in an amount 
ranging from 10 to 1000 liter per 10 are depending on the 
kind, cultivation form, and growth state of target crops, 
2 5 trees , and the like . Furthermore , in the cases of dusts , 
granules, and aerosols, the preparations may be applied as 
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such to crops, trees, and the like within the range 

described in the above method of use. 

In the case that the target pests mainly damage 

crops, trees, and the like in soil, the wettable powders, 
5 wettable granules, aqueous solutions, emulsifiable 

concentrates, liquids, flowables including suspensions in 

water and emulsions in water, capsules, and the like may 

be, for example, diluted with water and applied generally 
C in an amount ranging from 5 to 500 liter per 10 are. At 

~iO that time, the preparations may be sprayed on the soil 

surface uniformly over the whole area to be applied or may 
S' be irrigated into soil. When the preparations are dusts or 

M granules, the preparations as such may be sprayed on the 

fh 

soil surface uniformly over the whole area to be applied. 
"ll5 Alternatively, at the spraying or irrigation, the 

preparations may be applied only to the vicinity of seeds, 
crops, trees, and the like to be protected from the damage 
by pests or the soil may be turned over during or after the 
spraying to disperse the active ingredient mechanically. 

2 0 Furthermore, the pest control agent containing the 

compound of the invention as an active ingredient may be 
adhered around plant seeds by a known method. By such a 
treatment, not only damage by pests in soil can be 
prevented after sowing the seeds, but also stems and 

25 leaves, flowers, and fruits of plants can be protected from 
damage by pests. 
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In the case of protecting the above-described 
standing trees, fallen trees, processed timber, stored 
woods fxam the damage by pests such as termites or beetles, 
there may be mentioned methods of spraying, injecting, 
5 irrigating, or applying an oil solution, emulsifiable 

concentrate, wettable powder or sol, or spraying the agent 
in the form of a dust or granule. On such scenes, the pest 
IZ control agent containing the confound of the invention as 

an active ingredient can be employed solely or in 
--'lO combination with or as a mixed preparation with other 
')z active compounds such as an insecticides, acaricide, 

' nematicide, fungicide, repellant, and synergist. 

'J Any amount of the active ingredient may be 

contained in the preparations but the content is usually in 
-15 the range of 0.0001 to 95% by weight as total amount of the 
active ingredients. It is preferable to contain the active 
ingredient in an amount of 0.005 to 10% by weight in dusts, 
granules , and the like and in an amount of 0.01 to 50% by 
weight in emulsifiable concentrates, wettable powders, 
20 sols, and the like. Specifically, in the case of expelling 
or controlling termites or beetles, the preparations may be 
sprayed onto the surface of soil or timber and woods in an 
amount of 0.01 to 100 g per 1 m^ as the amount of the 
active ingredient. 
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(B) Stock raising and fisheries scenes 

The pest control agent containing the confound of 
the invention as an active ingredient is effective for 
repelling, expelling, and controlling pests such as 
arthropods, nematodes, trematodes, cestoids, and protozoa, 
which are parasitic internally or externally to animals and 
pets raised in stock raising industry, fisheries, and 
hones, and the agent can be used for preventing and 
treating the diseases which theses pests take part in. 

Target animals include spinal animals such as 
livestock including cattle, sheep, goat, horse, swine, and 
the like; cultural fishes; birds such as domestic fowls; 
pets and experimental animals selected from mammals 
including dog, cat, mouse, rat, hamster, scpiirrel, ferret, 
etc . , fishes , and the like . 

Among pests, the following may be mentioned as 
examples of Jirthropoda Insecta and Arachnxda. Examples of 
Dlptejca include Tabanidae such as Chrysops japoziica, 
Sixmllvm Iwatens, and Tabanua txlffoxms; Mascldas such as 
Ophyxa leixco stoma , Musca damestlca, and Stemoscys 
calcltrans; Gasterophllldae such as Gasterophllus 
Intestinalls } Hypodermxdae such as Hypodexma hovxs; 
Callxphoxldae such as Phaenxcxa cuprlna; Phoxldae such as 
Meffasexrla sp±x:acular±s ; Sspsidae such as Sepsis monostigma; 
Psycbodidae such as Telmatoscopus albipxmctatus and 
Psychoda altexnata; Calicidae such as Anopheles hyrcanus 



sinensis, Culex tritaeniorhynchus , and Aedes aUbqpictus; 
SdjonliidBe such as Prosimal±-am hirtipes; Cexatopogonxdae 
such as Culicoides oxy stoma and Calicoides arakawai. 

Examples of Sipbonaptera include Pulicidae such as 
5 Ctenocephalides felis and Ctenocephalides canis. 

Examples of Jinopluxa include Echinopbthirxidae 
such as Haematopinus suis and Haematopinns euxysternus; 

=: Txichodectidae such as Damalinia equi; Linognatbidae such 

C 

f%_ as Xinognathus vxtulx; and Menaponxdae such as Manopon 

'ZlQ gallinae. 

Examples of Artbxropoda Arachnida Acarxna include 
Ixodidae such as Haemaphysalls long-icojmis, Ixodes oiratus, 
Boophilus mxcxoplus, and .Amblyoimna testudxnaxxvaa; 
Macronyssidae such as Omxthonyssus sylviaznxm; 
15 Deiananyssxdae such as Dexizianyssus gralllnae; D&nodxcxdae 

such as Demodex suis; Saxcoptxdae such as Notoederes cat! 
and Sarcoptes sylvianum; and Psoz-pptxdae such as Otodectes 
cynotxs and Psoroptes bovxs. 

As examples of Nematoda Pbasxnidia, the following 
20 may be mentioned. 

Exait^les of 5tz-ongy21da include Ancylostoma, 
StepbanvLxiis dentatus, Metastxongylus elongatus, 
TTxcbostxongylus , and Oeisqphagrostomum. 

Examples of Platyhelmxnthes Tr&aatoda include 
25 Scbistosoiaa japonxcum, Fascxola hepatica, Paxaxcgpbxstomam 
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cexvi^ Paragonimas westexmanll, and Prostbogonlmas 
japonicus . 

Exaioples of Cestoda include Anoplocephala 
pexfolxata, Moniezia expansa, Moniezia benedenl, 
Raillietlxia tetragoxia, Raillletxna sp., and Ra±ll±Bt±na 
cesticlllus . 

Examples of Protozoa Mastlgophora include 
Hxstomoxias and the like as Phxzomastxgldar Lelsbmanxa, 
Txypanosoma , and the like as Trxpaxips om x da e, Giaxdia and 
the like as Polymastxgxda, and Trichomonas and the like as 
Trxcbomonadla . 

Furthermore, examples of Saxcodlna Axnoehlda 
include Entamoeba, examples of Spoxozoa Pxxoplasiaea include 
Thellaria, and Bahesla, and examples of Telospoxldxa 
include Eimerxa, Plasmodium, and Toxoplasma. 

The pest control agent containing the compound of 
the invention as an active ingredient can be employed as 
any preparation or any use foxm prepared by formulation 
effective on the above agricultural or forestry scenes, 
solely or in combination with or as a mixed preparation 
with other active compounds such as an insecticide, 
acaricide, nematicide, fungicide, synergist, plant 
regulator, herbicide, and toxic feed. The siobstances 
mentioned in the article of " (A) Agricultural and forestry 
scenes" may be mentioned as specific examples of the above 
other active compounds, but they are not limited thereto. 



The specific application methods include 
incorporation into feeds of livestock, pets, and the like; 
oral administration as a suitable orally-ingestable 
formulated composition, e.g., a tablet, pill, capsule, 
5 paste, gel, drink, medicated feed, medicated drink, 

medicated additional feed, sustained release large pill, or 
sustained release device so as to be retained in 
M gastrointestinal tracts containing a pharmaceutically 

C acceptable carrier and a coating ST3bstance; and 

^0 percutaneous application as a spay, powder, grease, cream, 

p: ointment, emulsion, lotion, preparation for spot-on, 

F 

g preparation for pour-on, shampoo, or the like. 

fU As the methods for percutaneous application and 

topical application, devices (e.g., collars, medallions, 
Hi 5 and ear- tags) attached to animals so as to control 

arthropods topically or systemically may be utilized. 

The following will illustrate specific methods for 
oral administration and percutajieous application in the 
case of use for anthelmintics, but in the invention, the 
20 methods of application are not limited to the following 
descriptions . 

In the case of oral administration as a medicated 
drink, a suspension or dispersion may be usually formed by 
dissolving an active ingredient into an appropriate non- 
25 toxic solvent or water together with a suspending agent 
such as bentonite, a wetting agent, or other excipients. 



and an antif oaming agent may be contained, if necessary. 
The drink generally contain the active ingredient in an 
amount of 0.01 to 1.0% by weight, preferably 0.01 to 0.1% 
by weight. 

In the case of oral administration as unit use 
forms of dry solid, a capsule, pill, or tablet containing a 
predetermined amount of the active ingredient is usually 
employed. These use forms may be prepared by mixing the 
active ingredient homogeneously with a suitably pulverized 
diluent, filler, disintegrator, and/or binders such as 
starch, lactose, talc, magnesitim stearate, plant gum, and 
the like. At the formulation of such unit use forms, the 
quantity and content of an anthelmintic may be optionally 
determined depending on the kind of host animal to be 
treated, the kind of parasite, and the body weight of the 
host. 

In the case of administration as a feed, there may 
be mentioned methods wherein the compound of the active 
ingredient is homogeneously dispersed in the feed, the 
agent is employed as top-dressing or in a form of pellet. 
For achieving an anthelmintic effect, the compound of the 
active ingredient is contained in the final feed in an 
amount of 0.0001 to 0.05% by weight, preferedsly 0.0005 to 
0.01% by weight. 

In the case of a solution or dispersion in a 
liquid carrier excipient, the preparations may be 
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administered parenterally to animals by injection to 
proventriculus , or intramuscular, endotracheal, or 
subcutaneous injection. Because of parenteral 
administration, the compound of the active ingredient is 
5 preferably mixed with a vegetable oil such as peanuts oil 
or cottonseed oil. In such formulation, the compound of 
the active ingredient is generally contained in an amount 
of 0.05 to 50% by weight, preferably 0.1 to 0.2% by weight. 

C: 

^; Moreover, the preparation mixed with a carrier such as 

dimethyl sulfoxide, a hydrocarbon solvent, or the like can 

5 be applied directly and topically to the outer surface of 

: livestocks or pets by spraying or direct pouring. 

l^- (C) Public health scenes 

The pest control agent containing the compound of 

^=^15 the invention as an active ingredient is also effective for 
repelling, expelling, and controlling pests on public 
health scenes which adversely affect the environment of 
food, clothing and shelter, or further damage hiaman bodies 
or transporting or carrying pathogens, for the purpose of 
20 keeping public health conditions. Specifically, the pest 
control agent of the invention is effective for repelling, 
expelling, and controlling lepidopteran , coleopteran, 
bookworms, cockroaches, flies, and mites which damage 
houses themselves and indoor or outdoor timber, wood 
25 products such as wood furniture, stored foods, clothes, 

books, animal goods (leather, fur, wool, feathers, etc.), 
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plant goods (clothes, paper, etc.), and the like, and 
adversely affect healthy life. The following will 
illustrate specific examples of pests on such public health 
scenes . 

5 As Airthropoda. Insecta, the following may be 

mentioned. Examples of Lepxdoptexa. include Lymantrixdae 
such as Euproctis similxs', Laslocawpldae such as 
~I Dendroldmas undans fla-veola; Heterogeneldae such as Paxasa 

fl consocla; Zygaenldae such as Artona funeralls; Fyxalldae 

'^10 such as Cadia cautella^ Ephestxa cautella, and Plodxa 

K 

ij Interpuactella; Gelechlldae such as Sltotxoga cexearella; 

M TlnesldLas such as Tinea pellionella and Tineola 

p; bisselliella. 

Examples of Coleopte3:a include Oedemerldae such as 
15 Xanthochroa vatexrhousel ; Meloidae such as £^i.cauta gojrhami/ 
Staphylinxdae such as Paedexras fuscxpes; Elxyncbophoxridae 
such as Sxtophxlus zeamaxs and Sitophllus oxyzae; Binichxdae 
such as Callosobruchus chxnBnsxs , Bxucbas pxsorvau, and 
Bxrachus rafimanas; Tenebxxonldae such as Txlbolxvaa 
20 castaneum; CvLcujidae such as Ojrjrzoephilus surinamensis and 
Placoziotus testaceus; Axiohiidae such as Lasxodexma 
serxrxcorne and Stegobxvan panxcevaa; DexToestxdae such as 
Attagenas vaxxcolox, Anthxenns vexbascx, and Dexmestes 
iziaculatus; Ptinxdae such as Gibbium aequizioctiale; 
25 Bostxychidae such as Dinodeiras mxnutus and Rbizopextha 
dominica; and Lyctxdae such as Lyctus Jbzxuineus. 



Examples of HymenoptBra include Vespidae such as 
Vespa mandarlnla; Form±c±dae such as Brachyponexa 
chinensls; and Powpilidae such as Batozonellus axmnlatus. 

Examples of Diptera include Culicldaa such as 
5 Aedes jaonxca; Ceratopogonldae such as Cullcoides sp. ; 

Chlronomi dae such as Chlxonomas dorsalxs; Simalxxdae such 
as Simullum aokxx; Tabanldae such as Chrysops japonxcus; 

hi- 

Muscldae such as Masca domestxca; Anthomyxxdae such as 
fs= Fazmxa caxixcularxs ; Callxphoxxdae such as Phoxmla xegxna; 

sjlO Saraophaffxdae such as Boettcberxsca peregxxna; 
Si Drosophxlxdae such as Drosaphxla vxxxlxs; and Pxophxlxdae 

! such as Piop2tl2a casei.. 

Examples of Sxphonaptera include Pulicldae such as 
']t Pulex xrrxtans. 

15 Examples of Coll&mbola include NeogastTurxdae such 

as Neog'astrvuia communis. 

Examples of Blattarxa include Blattellldae such as 
Blattela germanxa and AslaJblatta Jcyotensis; and Blattidae 
such as Perxplaneta amexxcana, Perxplan&ta fnlxglnosa, and 
20 Paxxplaneta japonxca. 

Examples of Oxthoptexa include Gxyllacxxdoxdea 
such as I7i.es tx-asBoena japonxca and Stexqpelzaatxdae . 

Examples of ^qplura include Pedxculxdae such as 
Pedxculus humanus capitis; and Pthlxldae such as Pthxxus 
2 5 pvbis . 
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Examples of Hemxptera include Cimlcidae such as 
Cimex lectulaxlus ; and Redurixdae such as Isyndas obscuxus. 

Exantples of Jsqptera include Phlnotezsnltldae such 
as Reticulitermes speratns and Coptotexmes foxmosazius; and 
Kalotexini tidae such as Cxyptotermes dcmBstlcus, and 
examples of Psocoptera include Troglidae such as Lepinotus 
areticulatus; and Liposcelidae such as Liposcelis 
bostxxchophxlus . Examples of Thysanura include 
Lepxsxaatxdae such as Ctenolepisjna -vxllosa and Lepxsxaa 
saccbarxna . 

As exaxoples of Arthrc^oda Aracbnxda, the following 
may be men'tioned. 

Examples of Acajtrlna include IxodxdaB such as 
Ixodes pexsulcatvis ; Macxonyssxdae such as Oxnxthonyssus 
hacotx; Cheyletxdae such as Chelacaxopsxs mooxel; 
FyemotxdaB such as Pyemotes ^xxtxcx^ DBzaodxcxdae such as 
Demodex follxculoxvaa; Pyxoglypbxdae such as 
Pexmatophagoldes ptexonyssxus ; Saxcoptidaet such as 
Sarcoptes scablei; Txaabxculxdae such as L^totxambidam 
akamasbl; Acaxxdae such as Tjrrophagus putrescentlae and 
Laxdoglyphus konox; and Caxpoglypbxdae such as Caxpoglypbus 
lactls. 

Exanples of Axansae include Clvbxonxdae such as 
Chix-acanthium japonxcvm; Hetexopod idae such as Hetexopoda 
venatoria; Pholcidae such as Spezaiopliox-a senoculata and 
Pbolcus phalangloides ; Vrocteidae such as Uxoctea 
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coznpactilis; and Saltxcidae such as Plexippus paykulli and 
Plexippjjs setipes. 

Examples of Scoxplones include Bnthldae such as 
Isoxaetrus europaeus. 
5 As other Axthxopoda. , examples of Chllopoda 

Scolqpendromoxpba include Scolopendrldae such as 
Scolopendra svbsplnipes and Otostlgrmus multlsplnosus, and 
examples of Scutlg-ez-omozpha include Scutlgerldae such as 
:~ Xlxejtreuonema hilgendorfi. Moreover, exainples of Arthrqpoda 

KlO Dlplopoda Polydesxnoldea include Strongyloscmidae such as 
Oxldus gracilis, and examples of Arthropoda Crustacea 
Isopoda include Oxixscldae such as Porcellio scabeT. 
fl Furthermore, exmples of Annelida Hirudinea G^athobdellida 

f include Haemadipsidae such as Haemadipsa zeylanica 

'?=15 j apoxxi ca . 

The pest control agent containing the compound of 
the invention as an active ingredient can be employed as 
any preparation or any use form prepared by formulation 
effective on the above public health scenes, solely or in 
20 combination with or as a mixed preparation with other 
active compounds such as an insecticide, acaricide, 
nematicide, fungicide, synergist, plant regulator, 
herbicide, and toxic feed. The stibstances mentioned in the 
article of " (A) Agricultural and forestry scenes" may be 
25 mentioned as specific examples of the above other active 
compounds, but they are not limited thereto. 
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The use fona of the pest control agent of the 
Invention may be any form and the protection of the above 
animal goods or plant goods can be achieved by spraying an 
oil solution, emulsifiable concentrate, wettable powder, 
dust, or the like, placing a xesin steam-fogging agent, 
treating with a smoking agent or aerosol, placing a 
granule, tablet, or toxic feeds spraying an aerosol, or the 
like. The compound of the active ingredient is preferably 
contained in the preparations in an amount of 0.0001 to 95% 
by weight. 

As application method, against pests, for example, 
directly damaging arthropods, disease-carrying arthropods, 
and the like, there may be mentioned methods of spraying, 
injecting, irrigating, and applying an oil solution, 
emulsifiable concentrate, wettable powder, or the like, 
spraying a dust or the like, treating with a preparation 
such as a fumigant, mosquito coil, heat aerosol including 
self-combustion type smoking agent or chemically reactive 
aerosol, smoking agent including fogging, or ULV agent, and 
others. Alternatively, a granule, teJalet, or toxic feed, 
for example, may be placed as other form, or a floating 
dust, granule, or the like may be applied by adding them 
dropwise into waterways, wells, reservoirs, water tanks, 
and other running water or retained water. 

Furthermore, Oriental tussock moths which are also 
pests in agriculture and forestry can be controlled in a 
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similar manner to the methods described in the article of 
" (A) Agricultural and forestry scenes" . Method of 
incorporating the control agent into the feed of livestock 
so that the dung is contaminated with the active ingredient 
is effective against flies, and method of vaporization into 
air by means of an electric mosquito coil is also effective 
against mosquitoes . 

The preparations which are use forms thereof may 
be present as mixed preparations together with the aJaove- 
described other active compound such as an insecticide, 
acaricide, nematicide, fungicide, repellant, or synergist, 
and the compound of the active ingredient is preferably 
contained in these preparations in an amount of 0.0001 to 
95% by weight in total. By the way, it is also possible to 
use the preparations in combination with other active 
compounds on use. 

In the case of protecting houses, wood furniture, 
and the like from damage by pests such as termites or 
beetles, there may be mentioned methods of spraying, 
injecting, irrigating, or applying an oil solution, 
emulsifiable concentrate, wettable powder or sol, or 
spraying the agent in the fojnti of a dust or granule toward 
houses, wood furniture, and the like and vicinity thereof. 
On such scenes, the compound of the invention can be 
employed solely or in combination with or as a mixed 
preparation with other active coinpounds such as an 
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insecticide, acaricide, nematicide, fungicide, repellan-b, 
and synergist. 

Any amount of the compound of the active 
ingredient such as the compound of the invention may be 
5 contained in the preparations but the content is usually in 
the range of 0.0001 to 95% by weight as total amount of the 
active ingredients. It is preferable to contain the 
^ compounds in an amount of 0.005 to 10% by weight in oil 

solutions, dusts, granules, and the like and in an amount 
fiO of 0.01 to 50% by weight in emulsifiable concentrates, 

weti:able powders, sols, and the like. Specifically, in the 
^ case of e3q>elling or controlling termites or coleopteran. 

Of the preparations may be sprayed to the vicinity or directly 

onto the surface in an amount of 0.01 to 100 g per 1 m^ as 
r=15 the amount of the compound of the active ingredient. 

At repelling, expelling, and controlling pests 
which damage human bodies or transport or carry pathogens, 
other than the above-described methods, there zaay be 
mentioned oral administration as a suitable orally- 
2 0 ingestable formulated composition, e.g., a tablet, pill, 
capsule, paste, gel, drink, medicated feed, medicated 
drink, medicated additional feed, sustained release large 
pill, or sustained release device so as to be retained in 
gastrointestinal tracts containing a pharmaceutically 
25 acceptable carrier and a coating siobstance; and 

percutaneous application as a spay, powder, grease, cream, 
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ointment, emulsion, lotion, preparation for spot-on, 
preparation for pour-on, shampoo, or the like. Specific 
formulation can be carried out in a similar manner to the 
methods mentioned in the articles of " (B) Stock raising and 
fisheries scenes*'. 

Best Mode for Carrying Out the Invention 

The following will explain the present invention 
in further detail with reference to Examples but the 
invention is not limited to the following Examples unless 
it exceeds the gist thereof. 

(Example 1) Production of 1- (2 , 6-dichloro-4- 

trif luoromethylphenyl ) - 4 - tr if luorome thyl sulf inyl -5- 

(pyrazin-2-ylmethylamino) pyrazole-3-carbonitrile (Compound 
No. 5) 

To a mixture of 10.0 g of 5-amino-l- (2 , 6-dichloro- 
4-trif luoromethylphenyl) -4-trif luoromethylsulf inylpyrazole- 
S-carbonitrile , 2.5 g of f ormylpyrazine , and 80 ml of 
toluene was added 0.1 g of p-toluenesulfonic acid 
monohydrate, and the whole was heated under reflux for 10 
hours while the resulting water was removed. After cooling 
to room temperature, 30 ml of ice- water was added thereto, 
followed by extraction. The organic layer was dried over 
anhydrous sodium sulfate. The solvent was r^ove by 
distillation under reduced pressure to obtain crude 1- (2 , 6- 
dichloro- 4- tr if luoromethylphenyl ) - 4 - 
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trifluoromethylsulfinyl-5- (pyrazin-2- 
ylmethylideneimino) pyrazole-3-carbonitrile . 

To a methanol (100 ml) solution of l-(2,6- 
dichloro-4-trifliioromethylphenyl) -4- 
trifluoromethylsulfinyl-5- (pyrazin-2- 

ylmethylideneimino)pyrazole-3-carbonitrile obtained in the 
above was gradually added 0.9 g of sodiiim borohydride. 
After 1 hour of stirring at room temperature, ice and ethyl 
acetate were added thereto, followed by extraction. The 
organic layer was washed with saturated saline and then 
dried over anhydrous sodium sulfate. The residue was 
purified by a silica gel column chromatography to obtain 
7.0 g of the compound (No. 5) described in the following 
Table 1. Melting point: 169°C 

^HNMR (CDCI3) : 4.37 (2H, m) , 6.81 (IH, m) , 7.74 (2H, d) , 
8.39 (IH, d) , 8.50 (2H, m) 

(Example 2) Production of 1- (2 , 6-diehloro-4- 

trif luoromethylphenyl) -4-methylsulf inyl-5- (pyrazin-2- 

ylmethylamino)pyrazole-3-carbonitrile (Compound No. 1) 

To a mixture of 5.6 g of 5-amino-l- (2 , 6-dichloro- 
4 - trif luoromethylphenyl > - 4 -methyl sulf inylpyr azole- 3 - 
carbonitrile , 2.0 g of f ormylpyrazine , and 60 ml of toluene 
was added 20 mg of p-toluenesulf onic acid monohydrate, and 
the whole was heated under reflux for 3 hours while the 
resulting water was removed. After cooling to room 
temperature, 0.1 ml of triethylamine and 30 ml of ice-water 
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were added thereto, followed by extraction. The organic 
layer was dried over anhydrous sodiiun sulfate. The solvent 
was remove by distillation under reduced pressure to obtain 
crude 1- (2 , 6-dichloro-4-trif luoromethylphenyl) -4- 
methylsulf inyl-5- (pyrazin-2-ylmethylideneimino) pyrazole-3- 
carbonitrile . 

To a methanol (50 ml) solution of 1- (2 , 6-dichloro- 
4-trif luoromethylphenyl) -4-methylsulf inyl-5- (pyrazin-2- 
ylmethylideneimino)pyrazole-3-carbonitrile obtained in the 
above was gradually added 0.7 g of sodium borohydride. 
After 1 hour of stirring at room temperature, ice and ethyl 
acetate were added thereto, followed by extraction. The 
organic layer was washed with saturated saline and then 
dried over anhydrous sodium sulfate. The residue was 
purified by a silica gel column chromatography to obtain 
5.1 g of the confound (No. 1) described in the following 
Table 1. Melting point: 198°C 

^HNMR (CDCI3) : 3.33 (3H, s) , 4.18 (2H, d) , 7.15 (IH, t) , 
7.71 (2H, s) , 8.41 (2H, d) , 8.51 (IH, d) 
(Example 3) Production of 1- (2 , 6-dichloro-4- 

trif luoromethylphenyl) -4-inethylsulf enyl-5- (l-oxy-pyridin-3- 
ylmethylamino)pyrazole-3-carbonitrile (Compound No. 14) 
In 10 ml of N,N-dimethylformamide was suspended 
0.1 g of 60% sodium hydride, and 1 g of 5-amino-l- (2 , 6- 
dichloro- 4 - tr if luoromethylphenyl ) -4 - 
trif luoromethylsulfinylpyrazole-3-carbonitrile was 
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gradually added thereto. After 20 minutes of stirring at 
room temperature, 3 drops of 15-crown-5-ether and then 0.3 
g of 3-chloromethylpyridine-l-oxide were added thereto, 
followed by stirring at room temperature. After standing 
over one night, water and ethyl acetate were added thereto 
and the mixture was neutralized by IN hydrochloric acid. 
After li<iuid separation, the organic layer was washed with 
saturated saline and then dried over anhydrous sodium 
sulfate. The residue was purified by a silica gel column 
chromatography to obtain 0.9 g of the compound (No. 14) 
described in the following Table 1. 
Melting point: 189-191''C 

^'hNMR (Ca^Cla) : 4.2-4.5 (2H, m) , 7.03 (IH, d) , 7.12 (IH, t) , 
7.18 (IH, t) , 7.74 (2H, s) , 8.03 (2H, m) 
(Exainple 4) Production of N- [3-cyano-l- (2 , 6-dichloro-4- 
trif luoromethylphenyl) pyrazole-5-yl] pyrazine-2-carboxamide 

Into a mixture of 0 . 5 g (1.6 mmol) of 5 -amino- 1- 
(2 , 6-dichloro-4-trif luoromethylphenyl)pyrazole-3- 
carbonitrile , 0.24 g (1.7 mmol) of methyl 
pyrazinecarboxylate, and 0.5 ml of acetonitrile was 
gradually added 0.3 g (1.6 mmol) of 28% CHsONa/CHaOH at 
room temperature. After 2 hours of stirring at room 
temperature, 5 ml of water and then concentrated 
hydrochloric acid were added thereto to make the mixture pH 
2, whereby crystals were precipitated. Thereto was added 
10 ml of ethyl acetate, followed by extraction. The 
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organic layer was washed with saturated saline and then 
dried over anhydrous sodium sulfate. After removal of the 
sodium sulfate by filtration, the layer was concentrated 
and the resulting cJTfstals were filtrated. The crystals 
were washed with a small amount of hexane and ethyl acetate 
and the dried to obtain 0.5 g (yield 77%) of N- [3-cyano-l- 
(2 , 6-dichloro-4-trif luoromethylphenyl) pyrazole-5- 
yl]pyrazine-2-carboxamide . 

(Example 5) Production of 1- (2 , 6-dichloro-4- 
trif luoromethylphenyl) -5- (pyrazin-2- 
ylchloromethylimino)pyrazole-3-carbonitrile 

A mixture of 139 g (0.33 mol) of N- [3-cyano-l- 
(2 , 6-dichloro-4-trif luoromethylphenyl) pyrazole-5- 
yl]pyrazine-2-carboxamide, 72.6 g (0.35 mol) of phosphorus 
pentachloride , and 300 ml of toluene was heated under 
reflux for 2 hours. Further, 5 g of phosphorus 
pentachloride was added thereto, followed by heating under 
reflux for 1 hour. The mixture was cooled to room 
temperature and allowed to stand overnight. After stirring 
for 30 minutes, crystals were filtrated and washed with 
toluene. The crystals were dissolved in 1 L of chloroform 
and the solution was extracted after the addition of water. 
The organic layer was washed twice with water, and with 
saturated saline, and then, dried over anhydrous sodium 
sulfate . The solvent was removed by distillation and the 
resulting crystals were washed with hexane to obtain 112 . 3 
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g (yield 79%) of 1- (2 , 6-dichloro-4-trif luoromethylphenyl) - 
5- (pyrazin-2-ylchloromethyliinino)pyrazole-3-carbonitrile . 
(Example 6) Production of 1- (2 , 6-dichloro-4- 

trif luoromethylphenyl) -5- (pyrazin-2-ylmethylaniino)pyra2ole- 
3-carbonitrile 

To an ethanol (2 ml) suspension of 85 mg (2.2 
mmol) of sodium borohydride was gradually added 0.5 g (1.1 
mmol) of 1- (2 , 6-dichloro-4-trif luoromethylphenyl) -5- 
(pyrazin-2-ylchloromethylimino) pyrazole-3-carbonitrile at 
20*'C or less. After 1 hour of stirring at room 
temperature, the laixture was gradually poured into 40 ml of 
water to precipitate crystals. After 30 minutes of 
stirring, the crystals were filtrated and washed with water 
until the pH of the filtrate became 6 . The crystals thus 
obtained were dissolved in ethyl acetate and the solution 
was extracted after the addition of saturated saline. The 
organic layer was dried over anhydrous magnesium sulfate, 
filtrated, and concentrated. The resulting crystals were 
filtrated, washed with a small amount of hexane and ethyl 
acetate, and dried to obtain 0.42 g (yield 92%) of l-(2,6- 
dichloro- 4- trif luoromethylphenyl) -5- (pyrazin-2- 
ylmethylamino) pyrazole-3-carbonitrile . 

(Example 7) Production of 1- (2 , 6-dichloro-4- 

tr i f luo r ome thy Ipheny 1 ) - 4 - tr if luor ome thy 1 sul f eny 1 - 5 - 

(pyra2in-2-ylmethylaunino)pyrazole 
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To a solution of 3.0 g of 1- (2 , 6-dichloro-4- 
trif liaoromethylphenyl) -5- (pyrazin-2-ylmethylamino)pyrazole 
dissolved in 30 ml of dried methylene chloride under a 
nitrogen atmosphere was added 14 ml of dried methylene 
chloride solution of trif luoromethylsulfenyl chloride at 
room temperature over about 1 hour, followed by stirring 
overnight. Saturated aqueous sodium hydrogen carbonate 
solution was added thereto, and the organic layer was 
washed with saturated aqueous sodium hydrogen carbonate 
solution and water several times. Thereafter, the layer 
was purified by a silica gel column chromatography. After 
removal of solvent, drying in vacuo afforded 3.59 g of 1- 
(2 , 6-dichloro-4-trif luoromethylphenyl) -4- 
trifluoromethylsulfenyl-5- (pyrazin-2- 
ylmethylamino) pyrazole . 

(Example 8) Production of 1- (2 , 6-dichloro-4- 

trif luoromethylphenyl ) - 4 - trif luoromethylsulf inyl-5- 

(pyrazin-2-ylmethylamino)pyrazole-3-carbonitrile 

Into 1,0 ml of 1,2-dichloroethane were suspended 
234 mg (1.3 mmol) of potassium trif luoromethanesulf inate , 
358 mg (1.6 mmol) of dimethylamine p-toluenesulf onate , 413 
mg (1.0 mmol) of 1- (2 , 6-dichloro-4-trif luoromethylphenyl) - 
5- (pyrazin-2-ylmethylamino) pyrazole-3-carbonitrile , and 
then 301 mg (2.5 mmol) of thionyl chloride was added under 
ice-cooling. The mixture was warmed to 60°C and stirred 
for 30 minutes. Thereafter, the reaction mixture was 
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analyzed by a high-performance liquid chromatograph to 
observe the fonaation of 1- (2 , 6-dichloro-4- 
trifluoromethylphenyl) -4-trif luoromethylsulf inyl-5- 
(pyrazin-2-ylmethylamino)pyrazole-3-carbonitrile in 11% 
yield. The conversion of 1- (2 , 6-dichloro-4- 
trif luoromethylphenyl) -5- (pyrazin-2-ylmethylamino)pyrazole- 
3-carbonitrile was found to be 95%. 
(Example 9) Production of 1- (2 , 6-dichloro-4- 
tr if luoromethylphenyl) -4-trif luoromethylsulf enyl-5- 
(pyrazin-2 -ylmethylamino) pyrazole-3-carbonitrile 

Into 5.0 ml of 1 , 2-dichloroethane were suspended 
1.725 g (10.0 mmol) of potassium trif luoromethanesulf inate , 
895 mg (4.1 mmol) of dimethylamine p-toluenesulfonate, 951 
mg (5.0 mmol) of p-toluenesulf onic acid monohydrate, and 
then 1.506 g (12.6 mmol) of thionyl chloride was added 
under ice-cooling. After 3 hours of stirring at room 
temperature, 1.03 g (2.5 mmol) of 1- (2 , 6-dichloro-4- 
trif luoromethylphenyl) - 5- (pyrazin-2 -ylmethylamino) pyrazole- 
3-carbonitrile was added thereto, and the mixture was 
warmed to 40°C and stirred for 5 hours. The reaction 
mixture was neutralized with saturated aqueous sodium 
hydrogen carbonate solution and then extracted with 
dichloromethane . The organic layer was dried over 
anhydrous magnesium sulfate. The solvent was removed by 
distillation under reduced pressure and the resulting oil 
was purified to isolate 487 mg (yield 38%) of l-(2,6- 
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dichloro- 4 -trif luoromethylphenyl) -4- 
trifluoromethylsulfenyl-S- (pyrazin-2- 
ylmethylamino) pyrazole-3-carbonitrile . 
(Example 10) Production of 1- (2 , 6-dichloro-4- 
trifluoroinethylphenyl) -4-trif luoromethylsul£enyl-5- 
(pyrazin-2-"ylmethylamino)pyra2ole-3-carbonitrile 

In 350 ml and 110 ml of acetonitrile were 
dissolved 7.89 g (8.88 mmol) of bis (1- (2 , 6-dichloro-4- 
tr if luoromethylphenyl) -3-carbonitrile-5- (pyrazin-2- 
ylmethylamino)pyrazol-4-yl) -disulfide, 5.44 g (31.6 mmol) 
of potassium trif luoromethylsulf inate , and 0 . 40 g (1.24 
mmol) of dioxobis (acetylacetona to) molybdenum, and then 3-4 
ml (27.2 mmol) of 80% t-butyl hydroperoxide solution was 
added dropwise thereto at room temperature. Furthermore, 
every 4 hours, the addition of 5.44 g (31.6 mmol) of 
potassium trif luoromethylsulf inate and 3.4 ml (27.2 mmol) 
of 80% t-butyl hydroperoxide solution was repeated twice, 
followed by stirring for 15 hours at room temperature. 
Then, 5.44 g (31.6 mmol) of potassiiam 

trif luoromethylsulf inate and 3.4 ml (27.2 mmol) of 80% t- 
butyl hydroperoxide solution were again added, followed by 
stirring for 6 hours. After removal of precipitated pale 
brown crystals by filtration, acetonitrile was removed from 
the filtrate by distillation under reduced pressure and 
ethyl acetate was added, followed by extraction. After 
washing of the organic layer with water, the solvent was 
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removed under reduced pressure and the residue was 
subjected to a column chromatographic purification 

(Hex/AcOE2 = 5/2) to obtain 0.88 g (1.7 mmol) of pale 
yellow cirystals of 1- (2 , 6-dichloro-4- 
trif luoromethylphenyl) -4-trif luoromethylsulf enyl-5- 

(pyrazin-2-ylmethylamino)pyrazole-3-carbonitrile in 9.6% 
yield. 

(Example 11) Production of 1- (2 , 6-dichloro-4- 

tr if luoromethylphenyl) -4-trif luoromethylsulf enyl-5- 

(pyrazin-2 -ylmethylamino) pyrazole-3-carbonitrile 

Under a nitrogen atmosphere, 10.1 mg (0.24 ml) of 
sodiiim borohydride was added to a methanol (1.5 ml) 
solution of 50 mg (0.11 mmol) of 1- (2 , 6-dichloro-4- 
trif luoromethylphenyl) -4-thiocyanato-5- (pyrazin-2- 
ylmethylamino)pyrazole-3-carbonitrile, followed by stirring 
at room temperature for 2 hours. After removal of the 
solvent from the reaction mixture by distillation under 
reduced pressure, 2 ml of DMF was added under nitrogen. 
After cooling in a dry ice-acetone bath, a DMF (0.5 ml) 
solution of 54.5 mg (0.11 mmol) of MEC-12, a 
trif luoromethylating agent manufactured by Daicel Chemical 
Industries, Ltd. was added thereto. After 1 hour of 
stirring at room temperature, ethyl acetate and water were 
added, followed by extraction. The organic layer was 
STabjected to an IjC analysis to observe the formation of 1- 
(2 , 6--dichloro-4-trif luoromethylphenyl) -4- 



66 



trif luoromethylsulfenyl-S- (pyrazin-2- 

ylmethylaiaino)pyrazole-3-carbonitrile in 41.7 area% yield. 

The compounds described in Table 1 were 
synthesized in accordance with the methods described in 
5 Examples 1 to 11. The following show Compound Nos. and NMR 
data. 
No. 2 

^HNMR {CDCI3) : 3.33 (3H, s) , 4.19 (2H,d) , 7.15 (IH, bt) , 
1 7.71 (2H, s) , 8.40 (IH, d) , 8.42 (IH, d) , 8.51 (IH, d) 

-10 No. 3 

^HNMR (CDCI3) : 1.39 (3H, t) , 3.26 (2H, m) , 4.34 (2H,d) , 
I2 6.83 (IH, t) , 7.68 (2H, d) , 8.35 {IH, d) , 8.47 (IH, d) , 

s 8.51 (IH, s) 

No. 4 

is ^HNMR (CDCI3) : 4.43 (2H,d) , 6.75 (IH, t) , 6.78 (IH, t) , 
^ 7.75 (2H, d) , 8.41 (IH, m) , 8.50 (2H, m) 

No. 6 

^HNMR (CDCI3) : 2.56 (3H, s) , 4.30 (2H, m) , 6.62 (IH, bm) , 
7.72 (2H, d) , 8.25 (IH, d) , 8.35 (IH, d) 
2 0 No. 7 

^HNMR (CDCI3) : 4.66 (2H, d) , 5.27 (IH, b) , 5.30 (IH, s) , 
5.61 (IH, s) , 7.76 (2H, s) , 8.41 (IH, d) , 8.49 (IH, d) , 
8.54 (IH, s) 
No. 8 

25 ^HNMR (CDCI3) : 4.53 (2H, s) , 6.88 (IH, t) , 7.71 (2H, s) , 
8.29 (IH, s) , 8.36 (IH, s) , 8.39 (IH, s) 



No. 9 

^HNMR (CDCI3) : 4.35 (2H, m) , 6.85 (IH, bs> , 7.23 (IH, d) , 
7.74 (2H, d), 8.69 (IH, d) , 9.01 (IH, s) 
No. 10 

^HNMR (CDCI3) : 2.37 (3H, s) , 4.90 (2H, d) , 5.27 (IH, m) , 
7.45 (2H, m) , 7.75 (2H, s) , 9.12 (IH, dd) 

No. 11 

^HNMR (CDCI3) : 4.68 (2H, m) , 6.71 (IH, bs) , 7.47 (IH, d) , 
7.73 (IH, d) , 9.11 (IH, d) 
No. 12 

^HNMR (CDCI3) : 4.1-4.5 (2H, m) , 6.69 (IH, t) , 7.10 (2H, d) , 
7.21 (IH, t) , 7.77 (2H, s) , 8.10 (2H, d) 
No. 13 

^HNMR (CDCI3) : 4.3 (2H, m) , 7.02 (2H, d) , 7.70 (2H, s) , 
8.01 (2H, d) 
No. 15 

^HNMR (CDCI3) : 4.84 (2H, d) , 6.35 (IH, b) , 7.31 (3H, m) , 
7.77 (2H, s) , 8.15 (IH, m) 
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X:C-C1. R2=H. R3=H 



Compoimd No. S(0)nR^ A m.p.ft) 



1 








2 


SO2CH3 




147-149 


3 


SOC2H5 


<} 


158-162 


4 


SOCHF2 


-0 


178 


5 


SOCF3 




169 


6 


SOCF3 




186-188 


7 


SCH2F 




119-120 


8 


SCHF2 




117-118 


9 


SOCF3 




101-103 


10 


SCH3 


-0 


151-153 


11 


SOCF3 




79-81 


12 


SOCHF2 




202-204 


13 


SOCF3 




179 


14 


SOCF3 




189-191 


15 


SOCF3 


0 


183-185 
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The following will illustrate Formulation Examples 
of the agricultural and horticultural insecticides 
containing the compound of the invention as an active 
ingredient but the use forms are not limited to the 
following . 

<Formulation Example 1> Wettable Powder 

Twenty parts by weight of the compound of the 
invention, 20 parts by weight of Carplex #80 (a product 
name of the white carbon manufactured by Shionogi & Co . , 
Ltd.) , 52 parts by weight of ST Kaolin Clay (a product name 
of the kaolinite manufactured by Tsuchiya Kaolin K.K.) , 5 
parts by weight of Sorpol 904 7K (a product name of the 
anionic surfactant manufactured by Toho Chemical Industry 
Co., Ltd.) , and 3 parts by weight of Runox P65L (a product 
name of the anionic surfactant manufactured by Toho 
Chemical Industry Co., Ltd.) were mixed and ground 
uniformly to obtain a wettable powder containing 20% by 
weight of the active ingredient. 
<Formulation Example 2> Dust: 

Two parts by weight of the compound of the 
Invention, 93 parts by weight of clay (manufactured by 
Nippon Talc K.K.) , and 5 parts by weight of Caarplex #80 (a 
product name of the white carbon manufactured by Shionogi & 
Co., Ltd.) were uniformly mixed and ground to obtain a dust 
containing 2% by weight of the active ingredient. 



<Formulation Example 3> Emulsif iable Concentrate 

In a mixed solvent of 35 parts by weight of xylene 
and 30 parts by weight of dimethylf ormamide was dissolved 
20 parts by weight of the compound of the invention, and 15 
parts by weight of Sorpol 3005X (a product name of a 
mixture of a nonionic surfactant and an anionic surfactant, 
available from Toho Chemical Co., Ltd.) was added thereto 
to obtain an emulsif iable concentrate containing 20% by 
weight o£ the active ingredient. 
<Formulation Example 4> Flowable 

A mixture of 30 parts by weight of the compound of 
the invention, 5 parts by weight of Sorpol 9047K, 3 parts 
by weight of Sorbon T-20 (a product name of the nonionic 
surfactant manufactured by Toho Chemical Co., Ltd.) , 8 
parts by weight of ethylene glycol, and 44 parts by weight 
of water were wet ground in Dynomill (manufactured by 
Shinmaru enterprises Co . ) . To the resulting slurry was 
added 10 parts by weight of a 1 wt% aqueous solution of 
xanthan gvaa. (naturally occurring polymer) , followed by 
mixing and grinding thoroughly to obtain a flowable 
containing 20% by weight of the active ingredient. 

The following will illustrate Test Examples of the 
agricultural and horticultural insecticides containing the 
compound of the invention as an active ingredient but the 
use forms are not IdLmited to the following. 
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Test Example 1: Insecticidal Effect on Larvae of brown rice 
planthopper (Nilaparvata lugens) 

A rice seedling was planted in a glass cylinder 
(inner diameter: 3 cm x length: 17 cm), and five 4th instar 
larvae of brown rice planthopper were set free therein. An 
agricultural and horticultural insecticide of the invention 
was prepared in accordance with Formulation Example 3 and 
diluted with water, and 0.5 ml of the resulting emulsion 
was sprayed into the cylinder by means of a spraying tower 
(manufactured by Mizuho Rika) (duplicates at a 
concentration) . The cylinder was kept in a constant 
temperature room at 25**C, and the mortality and agony of 
the larvae were examined after 5 days from the treatment to 
obtain a death rate (%) taking an agonizing insect as a 1/2 
dead insect. The results obtained are shown in Table 2 
(the compound niunbers in Table 2 correspond to the numbers 
in Table 1) . 
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Table 2 



Compound. No . 


Concentration (ppm) 


Death Rate (%) 


1 


500 


100 


3 


500 


100 


4 


500 


100 


5 


500 


100 


6 


500 


100 


7 


500 


100 


9 


500 


100 


10 


500 


100 


11 


500 


100 


12 


500 


100 


13 


500 


100 


14 


500 


100 



Test Example 2: Insecticidal Effect on Larvae of diamond 
back moth (Plutella xylostella) 

A disc (6 cm in diameter) cut out of a cabbage 
leaf was soaked for 1 minute in an aqueous suspension of 
the agricultural and horticultural insecticide of the 
invention prepared in accordance with Formulation Exan^le 
1, air-dried, and placed in a plastic cup (inner diameter: 
7 cm) . Five 3-instar larvae of Plutella xylostella were 
set free in the cup (duplicates at a concentration) . The 
cup was kept in a constant teinperature room at 25*'C, and 
the death and agony of the larvae were examined after 4 
days from the treatment to obtain a death rate (%) taking 
an agonizing insect as a 1/2 dead insect. The results 
obtained are shown in TsQsle 3 (the compound numbers in the 
Table below correspond to the numbers in Table 1) . 
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Table 3 



5 


Ooiupound No « 


Concentration (ppin) 


Death Rate (%) 






500 


100 




2 


500 


100 






500 


100 






500 


100 






500 


100 




g 


500 


100 




7 


500 


100 




9 


500 


100 




10 


500 


100 




11 


500 


100 


G 


12 


500 


100 




13 


500 


100 




14 


500 


100 


ffs 


15 


500 


100 


ff2Q 









ft Test Example 3: Insecticidal Effect on Larvae of common 

m 

Q cutworm (Spodoptera litura) 

A disc (6 cm in diameter) cut out of a cabbage 
25 leaf was soaked for 1 minute in an aqueous suspension of an 
agricultural and horticultural insecticide of the invention 
prepared in accordance with Formulation Example 1, air- 
dried, and placed in a plastic cup (inner diameter: 7 cm) . 
Five 3-instar larvae of Spodoptera litura were set free in 
30 the cup (duplicates at a concentration) . The cup was kept 
in a constant temperature room at 25°C, and the death and 
agony of the larvae were examined after 5 days from the 
treatment to obtain a death rate (%) taking an agonizing 
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insect as a 1/2 dead insect. The results obtained are shown 
in Table 4 (the compound nimibers in the Table below 
correspond to the numbers in Table 1) . 



Compound No. Concentration (ppm) Death Rate (%) 

i 500 100 

6 500 100 

9 500 100 

11 500 90 

13 500 100 

14 500 100 

15 500 100 



Test Example 4: Insecticidal Effect on Imagoes of adzuki 
bean weevil (Callosobruchus chinensis) 

Two adzuki beans were put in a glass cylinder 

(inner diameter: 3 cm x length: 15 cm) , and 10 imagoes of 
Callosobruchus chinensis were set free therein. An 
agricultural and horticultural insecticide of the invention 
was prepared in accordance with Formulation Exaxnple 3 and 
diluted with water, and 0.3 ml of the resulting emulsion 
was sprayed in the glass cylinder by means of a spray tower 

(manufactured by Mizuho Rika) (duplicates at a 
concentration) . The cylinder was kept in a constant 
temperature room at 25°C, and the mortality and agony of 
the larvae were examined after 4 days from the treatment to 
obtain a death rate (%) taking an agonizing insect as a 1/2 
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dead insect. The results obtained are shown in Table 5 (the 
compound numbers in the Table correspond to the ntunbers in 
Table 1) . 



5 Table 5 







Compound No. 


Concentration (ppm) 


Death Rate (%) 






1 


500 


100 




10 


2 


500 


100 






3 


500 


100 






4 


500 


100 






5 


500 


100 






6 


500 


100 




15 


9 


500 


100 






10 


500 


100 






11 


500 


100 






12 


500 


100 






13 


500 


100 




20 


14 


500 


100 






15 


500 


100 


6 


25 


Tes-t Example 
peach aphid 


5: Insecticidal Effect on 
(Myzus persicae) 


Larvae of green 



Water was put in a screw bottle (volume : 10 ml) , 



and a leafstalk of Japanese radish was placed therein and 
inoculated with 5 to 6 imagoes of Myzus persicae per leave. 
After the inoculation^ the bottle was put in a glass 
30 cylinder (diameter: .5 cm; height: 15 cm) with a mesh 
cover, and the insects were let to proliferate in a 
constant temperature room kept at 25°C for 3 days . The 
imagoes on the leaves were removed, and the leaves were 
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dipped in an aqueous dilusion of an agricultural and 
horticultural insecticide prepared of the invention in 
accordance with Formulation Example 3 for about 5 seconds 
and then returned into the glass cylinder (duplicates at a 
5 concentration) . The cylinder was kept in the constant 

temperature room at 25°C, and the number of the insects on 
the leaves was counted on the 4th day after the treatment 
to obtain a death rate (%) . The results obtained are shown 
in Table 6 (the compound numbers in the Table correspond to 
10 the numbers in Table 1) . 



Table 6 



15 



20 



25 



Compound No. 


Concentration (i>pm) 


Death Rate (%) 


1 


500 


100 


2 


500 


100 


3 


500 


100 


4 


500 


100 


5 


500 


100 


7 


500 


100 


8 


500 


100 


9 


500 


100 


10 


500 


100 


12 


500 


100 


13 


500 


100 


14 


500 


100 



30 Test Exasple 6: Insecticidal Effect on Larvae of brown rice 
planthopper (Nilaparvata lugens) 

Roots of young rice seedlings (height: about 10 
cm) planted in a plastic cup were washed with water and 
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soil was washed away so as not to damage the fine roots. 
The stem was pinched by a urethane tip (diameter: 3 cm, 
height: 2 cm) having a cut line and the roots were inserted 
into an Erlenmeyer flask to which 50 ml of an agent 
solution (an aqueous diluted solution of agricultural and 
horticultural insecticide of the invention prepared in 
accordance with Formulation Example 1) was placed 
beforehand (2 to 3 young rice seedlings/flask) . The 
urethane tip was wedged into the mouse of the flask to fix 
the rice seedlings. A glass tube (diameter: 3 cm, height: 
5 cm) was placed thereon, wedged into the urethane tip, and 
fixed with a tape. The flask in such state was kept in a 
constant temperature room at 25°C for 3 days. Five larvae 
of brown rice planthopper were placed in the glass tube and 
then the tube was capped with a urethane tip, followed by 
keeping in the constant temperature room at 25°C 
(duplicates at a concentration) . The mortality and agony 
of the larvae were examined on 4th day after the treatment 
to obtain a death rate (%) taking an agonizing insect as a 
1/2 dead insect. This test was carried out on three agent 
solutions different in the concentration of the active 
ingredient. The results are shown in Table 7 (the compound 
n\irobers in the table correspond to the numbers in Table 1) . 

As comparative compounds 1 to V, each compotmd 
having a structure shown below (Compound I described in 
Japanese Patent Laid-Open No. 316771/1988, Compounds II and 
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Ill described in Examples of W09845274, and Compounds IV 
and V included in the claim of W09845274 but not included 
in the claim of the present application) was similarly 
subjected to the test. 




Table 7 



Death Rate (%) at Each Concentration 
of Active Ingrediet 



Compound No . 


3 . 1 ppm 


0 . 8 ppm 


0 . 2 ppm 


1 


100 


100 


100 


3 


100 


100 


100 


4 


100 


100 


100 


5 


100 


100 


100 


7 


100 


100 


100 


8 


100 


100 


100 


9 


100 


100 


100 


10 


100 


100 


100 


14 


100 


100 


100 


(Comparative 


Compounds) 






I 


92 


67 


33 


II 


50 


20 




III 


100 


100 


92 


IV 


100 


100 


100 


V 


95 


80 


55 



Brown rice planthopper (Nilaparvata lugens) is a 
highly problematic pest insect species which is harmful as 
described in Test Example 1, but a sufficient effect can 
not be attained by the application method of spraying an 
agent to stems and leafs, provided that the detection is 
delayed or that an enough amount of the agent is not spread 
to the roots. 

Since this insect species has a characteristic of 
making its habitat around the roots of rice plant or the 
like and harming the plant through sucking fluid, more 
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efficient method of controlling the insect may be a method 
of treating the surface of soil with an agent (granule 
treatment) before the outbreak of the species occurs 
widely. However, in order to attain a high controlling 
5 effect, a systemic property (a penetrating and migrating 
property) into a plant body is required as the nature of 
the agent. As apparent from Table 6, all of the compounds 
of the invention and Compounds III and IV exhibited an 

H insecticidal activity through a high systemic property 

o 

p.0 against this species of highly problematic pest insect, but 
5- Compounds I, II, and III had an obviously inferior effect 

X as compared with the compounds of the invention owing to 

s their low such action. 

Test Example 7: Test on Toxicity to Fish Using Oryzias 
■~1 5 latipes 

This test example is one example for examining 
safety of agricultural and horticultural insecticides to 
the environment. 

Ten mg of each compound was dissolved in 1 ml of 

2 0 dimethyl sulfoxide and a 0.05 ml portion thereof was added 
to a glass beaker containing 1 liter of distilled water to 
obtain a 0.5 ppm aqueous solution. Into the aqueous 
solution was put five fishes of Oryzias latipes (adult, 
average weight: about 360 mg) smd the mortality was 

25 examined after 48 hours to calculate a death rate (%) (5 
fishes per 1 lot/beaker, single run) . The results are 
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shown in Table 8 (the compound ntunbers in the table 
correspond to the numbers in Table 1) . 

Similar to Test Example 6, Compound I described in 
Japanese Patent Laid-Open No. 316771/1988, Compounds II and 
5 III described in Examples of W09845274, and Compounds IV 
and V included in the claim of W09845274 but not included 
in the claim of the present application were subjected to 





the test, as 


comparative compounds . 


Clo 




Table 8 


m 


Compound No. 


Toxicity to fish (%) 


m 


1 


0 


CIS 


2 


0 




8 


0 




9 


0 




10 


0 




13 


0 




14 


0 




15 


0 




(Con^arative Compounds) 




I 


100 


25 


II 


80 




III 


60 




IV 


100 




V 


100 



30 



As apparent from Table 8, all the tests on 
Compounds I to V showed a high death rate of the fish, but 
no death was observed in the case of the compounds of the 
invention. Thus, the compounds of the invention are well 
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employed^le even when a control agent is directly applied to 
water system, for exaxnple, the case of paddy rice. 
Test Example 8: Insecticidal Effect on Cat Flea 

Onto a round filter (diameter : 10 cm) was added 
dropwise 0.7 ml of an agent solution diluted to a 
predetermined concentration. After drying, the filter was 
placed on the bottom of a cylinder (diameter: 10 cm x 
height: 30 cm) . Ten fleas were set free therein and the 
mortality was examined on 1st day and 2nd day after the 
treatment to calculate a death rate <%} based on the 
results. The results are shown in Table 9 (the compound 
numbers in the table correspond to the numbers in Table 1) . 



Table 9 



Compound No. 


Amount of Agent 


Death Rate (%) 




Tested (mg/filter) 




5 


0.7 


100 


7 


0.7 


100 



Industrial Applicability 

The l-a3Trl-3-cyano-5-pyra2inylalkylaminopyrazole 
derivatives of the invention are novel compounds having 
excellent insecticidal effects and broad insecticidal 
spectra, and also exhibiting a high systemic activity and 
reduced toxicity to the environment such as toxicity to 
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fishes. Thus, the derivatives are useful as pest control 
agents . 



C 
fy 
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